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Federal Communications Commission (FCC) Notice 


Warning: This equipment generates, uses, and can radiate 
radio frequency energy and if not installed and used in 
accordance with the instruction manual, may cause 
interference to radio communications. It has been tested and 
found to comply with the limits for a Class A computing 
device pursuant to Subpart J of Part 15 of FCC Rules, which 
are designed to provide reasonable protection against such 
interference when operated in a commercial! environment. 
Operation of this equipment in a residential area is likely to 
cause interference in which case the user at his own expense 
will be required to take whatever measures may be required 
to correct the interference. 


Cipher Data Products, Inc. provides this manual "as is," 
without warranty of any kind either expressed or implied. 
Cipher may make improvements and/or changes in the 
products described in this manual at any time. 


All information contained in or disclosed by this document is 
considered proprietary by Cipher Data Products, Inc. By 
accepting this material the recipient agrees that this 
material and the information contained therein are held in 
confidence and in trust and will not be used, reproduced in 
whole or in part, nor its contents revealed to others, except 
to meet the purpose for which it was delivered. It is 
understood that no right is conveyed to reproduce or have 
reproduced any item herein disclosed without express 
permission from Cipher Data Products, Inc. 
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1. Set Up and Installation 
This manual supplies set up, installation, and maintenance information 
for repairing the M990 GCR tape unit, adjusting internal assemblies, and 
replacing field replaceable units. 
1.1 Unpacking and Repacking Instructions 
1.1.1 Packaging 
The GCR CacheTape Unit (GCRCTU) is shipped in two, double-wall 
corrugated cartons. It is taped initially in a polyethylene bag and then 
placed between the top and the bottom polyethylene foam inserts. Each 
corner of the inner carton is additionally enforced with "y" boards (4). 
There is also a single, double-wall corrugated pad at the top and the 
bottom. Inside is a foam protector between the tachometer and the 
take-up hub. 
The slide kit assembly is located in a "U" shaped, corrugated cardboard 
placed in the top polyethylene foam insert. The Operation and 
Maintenance manuals are taped to the top of the unit. All flaps are 
fastened. This carton is then placed into another carton with a single 
double-wall corrugated pad with foam corner pieces at the bottom and 
top. The carton is then taped closed and banded to a skid platform for 
extra protection. This method of packaging minimizes the possibility of 
damage during shipping. 
1.1.2 Unpacking 
1. Place the carton upright on the floor. 
2. Cut the bands securing the carton to the skid. 
3. Cut the tape securing. top flaps. 
4, Open top flaps. 
5. Remove top pad. 


6. Remove inner carton and set upright on a solid support (about desk 
height). 


7. Cut the tape securing top flaps. 
8. Open top flaps. 
9, Remove top pad (1). See Figure 1. 


10. Remove slide kit (2) from the top foam insert (3). See Figure 1. 
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11. Remove the top foam insert (3). See Figure l. 
12. Remove power cord and manuals (4). See Figure 1. 
13. Remove tape (5) from the bag. See Figure 1. 


14. Carefully lift the unit from the carton and put on the table. See 
Figure 2. 


15. Remove slide and door tapes (5). If tie-wraps secure the slides to 
the chassis, remove the tie-wraps. 


16. Remove door sticker (6), 
17, Open the top cover (8) and secure it with the stay arm provided (9). 


18. Carefully remove the Tachometer Roller Block by pulling the 
tachometer away from the block, then remove the block. Gently 
let the tachometer arm come back to rest against the take-up hub. 


CAUTION . 
Do Not allow the tachometer to spring back against the take-up hub as 


this will damage the tachometer. 


19. Loosen the two spring-loaded screws (2) on both sides of the base 
plate. See Figure 3. 


20. Close the top cover. 


21. Lift up on the two lower corners of the front panel to its maximum 
position. The latch mechanism locks in an upright position. Install 
the locking pin (4) provided. 


WARNING 


Insert the provided locking pin (4) into the hole (3) in the tape unit 
support arm. Never service the tape unit in the service position unless 
you install the locking pin. See Figure 3. 


22. Remove the two foam blocks from between the printed wiring 
boards and the chassis sides. 


23. Return front panel to its original position and tighten the two 
spring loaded screws (2) on the top base plate. 


CAUTION 


Do not attempt to operate GCRCTU until all foam sheets have been 
removed. Failure to do so will cause unit to overheat and could damage 
equipment. 


The GCRCTU is ready for inspection. Check the contents of the shipping 


container against the packing slip and inspect for possible damage. 
Notify the carrier if damage exists. 
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NOTE 


Save all packaging materials and the shipping carton. Should your drive 
ever need to be shipped again, these will provide it with the best possible 


protection. 


Figure l. 


Figure 3. 
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1.1.3 Repacking GCRCTU 


1. 


2% 


10. 


lil. 


12. 


13. 


14, 


15. 


Using masking tape, tape the front pane! door closed. Replace the 
front panel cover. 


Open the top cover and install the Tach Roller Block on the take-up 
hub. See Figure 4. Loosen the chassis retaining screws and place 
the drive in the service access position. Use the support pin; see 
Figure 3. Insert the three thin foam pads in between the PWBs; 
insert the two foam blocks between the PWBs and the chassis, one 
on each side of the PWBs. Remove the safety pin, close the drive, 
and tighten the retaining screws. 


Put the GCR into the plastic shipping bag that it originally came 
in. Tape bag closed. 


Ensure that a deck pad (cardboard sheet) is in the bottom of the 
inner shipping carton. 


Place the bottom frame into the bottom of the carton. Insert the 
V-boards into each corner of the carton. See Figure 5. 


Carefully lift and lower GCRCTU into the shipping carton. (Be 
sure unit is in correct orientation with bottom frame). 


Place power cord into a plastic bag and seal it up with tape. Set 
this bag on top of drive and tape in place with masking tape. 


Place the top frame (correctly oriented) on top of the GCRCTU, 
and place the top deck-pad on top of the foam bars. See Figure 6. 


Fold the short flaps into the box and the long flaps onto the short 
flaps. If a staple gun is available, install five staples equally 
spaced across the top of the box near the seam. 


Seal the box by using reinforced tape. One piece centered across 
the long seam, and two pieces centered across the edge seams. 


Insert one of the spacers that came with the outer shipping carton 
into this carton with the foam blocks up. 


Place the inner shipping carton inside the outer shipping carton. 


Fit the other spacer into the outer carton with the foam blocks 
down. 


Fold the short flaps into the carton and the long flaps onto the 
short flaps. Install six staples equally spaced along the seam. 


Seal the carton with reinforced tape, one piece centered along the 
seam, and two pieces centered along the two edge seams. 
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TACHOMETER 


RETAINING ROLLER BLOCK 
SCREWS 
(2 PLACES) 

TOP 

COVER 


MASKING 
TAPE 
FRONT 
(2 PLACES) PANEL 
Figure 4. 


BOTTOM 


V-BOARD 
(4 EACH) 


SHIPPING 
CARTON 


Figure >. 
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Figure 6, 


1-8 


1.2 Rack Mounting 


The GCRCTU is designed to be mounted ina standard, 19-inch-wide, EIA 
equipment rack using the slides and mounting hardware provided with 


each unit. The tape drive must be mounted with no front panel 
obstructions. Refer to Figure 7 to mount the drive as follows: 


1. 


10. 


Locate the front and rear holes to be used on the equipment rack 
(1, Figure 7). If they are threaded, drill them out to 0.281 inches. 


Place the drive in service access position. Refer to paragraph 5.2. 


Starting with either side, remove the stationary section of the slide 
(2) from the drive by pulling the stationary section to the rear of 
the drive and pushing down on the locking lever. Then pull the slide 
rearward another 1/2 inch, push inward on the spring lock, and 
remove the stationary section. 


Determine, for the depth of the rack, the appropriate holes to use 
in the mounting bracket and secure it loosely to the stationary 
section using two screws (4) and a nut plate (5). 


Mount the front flange of the stationary section (2) to front rail by 
placing flange behind rack rail holes. 


Install two screws (6), first through front of rail, then through the 
stationary section flange, and secure them loosely with a nut plate 
(7) 

\bye 


Mount the mounting bracket to the rear by placing the flange in 
front of the rack rail holes. 


Install two screws (8), first through back of rack, then through 
mounting bracket flange, and secure them loosely with a nut plate 


(S). 


Check the alignment and correct as necessary. Tighten front, rear, 
and mounting bracket attachment screws. 


Repeat steps 3 through 9 for the other slide. 
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Figure 7. Rack Mounting 
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li. 


12. 


13. 


Install the bottom edge of the rack latch bracket (10) on the left 
rail 2.13 inches below the center-line of the slide using two screws 
(11), flat washers (12), split-lock washers (13), and nuts (14). 


Carefully slide the drive into the rack-mounted slide sections while 
checking for binding or interference. Release the locks and, before 
closing fully, check that the rack latch will engage securely. 


Adjust the rack latch bracket (10) or slides as required. To release, 
squeeze the rack latch plate inside the air duct opening at the 
lower left of the front panel. 


1.2.1 Removing Slides 


CAUTION 
Use two people to remove the drive from the equipment rack. 


1. 


2 


Slide the drive outward fully from the equipment rack. 


Pysh down on the locking lever of the slides, then pull the drive 
outward another 1/2 inch. 


Push inward on the secondary spring lock (round button on side of 
slide near lever), then pull the drive out of the equipment rack and 
set it on a table. 


There are two slide members still attached to the drive; both must 
be removed. Push inward on the leaf spring to allow the sliding 
member to be moved. 


Align the access hole near the rear of the sliding member over the 
rear screw securing the stationary member. Remove the rear 
screw, then move the sliding member as necessary to remove the 
other two screws are secured by nuts accessible inside the chassis. 


1-11 


1.3 Power Connection 


NOMINAL 
VOLTAGE 
(Vac) 


100 
104 
110 
120 
200 
208 
220 


The a-c input voltage to the M990 is determined by a multi-position 
select switch located at the rear of the tape unit. The following voltages 
and frequencies may be selected: 


AVAILABLE OPERATING swired 
FREQUENCY VOLTAGE VOLTAGE SELECTION 
(Hz) (Vac) LIMITS (Vac) (Hz) 
49-61 85-110 85-110 100,50/60 
49-61 88-110 88-114 100,50/60 
49-61 96.5-119 96.5-120 120,50/60 
49-61 104-127 102-132 120,50/60 
49-61] 190-220 170-220 200,50/60 
49-61 180-220 170-220 200,50/60 
49-61] 193-238 187-242 220,50/60 
49-5] 202-249 187-249 220,50/60 
49-51 210-259 204-264 240,50/60 
49-61 208-254 204-264 240,50/60 
CAUTION: 


To prevent damage to the M990 and ensure proper operation, be sure the 
outlet voltage is correct before applying power to the tape unit. Also, be 
sure the correct fuse is installed for the selected voltage. Section 5.12 
explains how to change the fuse. 


LINE VOLTAGE 
SELECTOR 


A power cord is supplied only for the voltage range indicated on the 
manufacturer's label. 


1.3.1 Plug Connector - Power cord preparation - 3 conductor, 1-phase, 16 Amp max. 


This unit may or may not have an electrically acceptable plug attached 
to the power cord. Select a plug from the chart on the following page 
that corresponds to the country in which the machine is being installed. 
If more than one plug is acceptable for use in your country, you must 
select a plug with an electrical rating equal to or greater than the 
machine rating. 


This plug should comply with IEC Publication 83, and be marked with a 
safety agency mark acceptable to the country of installation. 


The Power Cord wires must be prepared by stripping the outside jacket 
and wire insulation to make with the respective plug. Strain relief 
clamps on the plug must secure the outside jacket of the power/cable 
when finished. 


1.3.2 Power Cord Connections to Plug 


1. Connect the blue wire to the Neutral terminal or the plug. 
2. Connect the brown wire to the line (Hot) terminal on the plug. 


3. Correct the green/yellow wire to the Earth terminal on the plug. 


PLUG OUTLINE: STECKER SKIZZE: 
DELINEACIONES DE CLAVIJAS (EL): BOUCHOM DECOURANT: 


6/16 Amp. 250 Volt 
13 Amp. 250 Volt 15 Amp. 250 Voit F 
BS 1363 BSI 546 (Earth Pin may be round) 


oe 
On 
LF 


10 Amp. 250 Volt 
(Voltage Pins may be round) 16 Amp. 250 Volt 10 Amp. 250 Volt 


SNV 24509 CEE? Approved as C112-1964 


+ 


16 Amp. 250 Valt 6/10 Amp. 250 Volt 
CEE7 Approved AFSNIT 107 


16 Amp. 250 Volt 


15 Amp. 250 Volt 15 Amp. 125 Volt 


: It 
IEC 83 UL 498 IEC 83 UL 498 15 Amp. 125 Vo 


Qa) United Kingdom G) Germany (6) Australia United States Mexico 
Ireland Austria New Zealand Canade Antilles 
Malaysia Bulgaria Uruguay Nicaragua 
Singapore Finland (an) Bahamas Panama 
Argentina iceland @) France Barbados Paraguay 

indonesia Belgium Bermuda Peru 

es South Africa Iran Greece Brazil Phillippines 

Netherlands Hungary Canada Taiwan 

() Israel Norway Yugoslavia Colombia Trinidad 

Poland Costa Rica Venezuela 
(4) Switzerland Portugal (8) Denmark Dominican Rep. United States 

Romania Ecuador 

Spain (9) Chile Guatemala (12) Japan 

Sweden Italy Honduras 

Turkey Jamaica 

Bolivia 
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1.4 Interface Connection 


Note: If the M990 is to be connected with the SCSI Interface, please 
refer to the SCSI Addendum, part number 799893-002, at this time. 


Interconnection to the M990 and system equipment should be made with 
a twisted-pair shielded cable with approximately 110 ohms of 
characteristic impedance. To ensure reliable performance, the cables 
should have: 


1. A maximum length of 30 feet to include service loop. The length 
of cable from the host to the first tape unit must not exceed 15 
feet. 


2. The cable length between units connected in the daisy chain 
harness should not exceed 10 feet. 


3, 22 or 24 AWG conductors with a 0.01 inch minimum insulation 
thickness and not less than one twist-per-inch for twisted-pair 
cables, 


It is important that the ground wires of twisted-pair be grounded at each 
end of the cable. 


Note: This equipment generates, uses, and can radiate radio frequency 
energy and if not installed and used in accordance with the instructions 
included in this manual, may cause interference to radio 
communications. Verification of compliance with Subpart J of Partl5 of 
FCC Rules, which are designed to provide reasonable protection against 
such interference, is the responsibility of the installer. Interface 
connectors provided on the GCR are shown in Fig. 8. Tables 1 and 2 list 
the pin locations for interface inputs and outputs. 


TTT CLL eh hhh Mah chachaabarhoahenbeenaberce ION LLL Ld heheh nhechahecboachadonens IT LL Lh ah ache vacsnrecmerernirtae 


50 2 50 2 50 2 50 2 


Figure 8. Interface Connectors 


COUPLER 


The M999 may be configured to allow of up to eight transports with a 
single controller. Use cables similar to those described above for 
interconnection of transports. Refer to Figures 9 and 10. 


To configure the M990 to operate on a multiple transport system, 
proceed as follows: 


l. 


rae 


Place M990 in service access position. (See Section 5.2.) 

Remove terminator resistor pack U1B and U3C (Figure 10) from 
the CIF/Write PWB of each transport except the last one in the 
chain. 


Install interconnection cables as shown in Figure 10. 


UP TO 8 CACHETAPE UNITS 


TERMINATED 


(LAST) 
TRANSPORT 
8 


TRANSPORT 
1 


TRANSPORT 
2 


Figure 9, Daisy Chain Block Diagram 


oo 


FROM 


COUPLER 
OR 
PREVIOUS 
TRANSPORT 
|] 
Ye 
PTL ReLL EOSURLULAL Re i Ae 


asa =a 


FIRST OR INTERMEDIATE LAST TRANSPORT 


TRANSPORT 


CIF/WRITE BOARD 


CIF/WRITE BOARD 


Figure 10. Daisy Chain Configuration 


Plug 
No. 


Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
Pl 
PL 
PZ 
P2 
P2 
P2 
P2 


* These are properly terminated for compatibility with other products. 


Live 
Pin 


Table 1. Interface Signals, Controller to Transport 


Ground 
Pin 


Signal 


Description 


Last Word 
Write Data 4 
Initiate Command 
Write Data O 
Write Data 1 
Load On-line 
Reverse 
Rewind 
Write Data Parity 
Write Data 7 
Write Data 3 
Write Data 6 
Write Data 2 
Write Data 5 
Write 
Not Used* 
Edit 
Erase 
Write File Mark 
Not Used* 
Transport Address 0 
Formatter Enable 
Rewind/Unioad 
Transport Address 1 
Formatter Address 
Not Used* 


Signal 


Name 


ILWD 
IW4 
IGO 
IwO 
IWI 

ILOL 

IREV 

IREW 
IwP 
IW7 
IW3 
IW6 
IW2 
IW5 

IWRT 

IEDIT 

IERASE 

IWFM 

ITADO 

IFEN 

IRWU 

ITADI 

IFAD 


Live Ground 
Pin Pin 
2 1 
48 47 
50 49 
i as 
2 oe 
3 aS 
4 = 
6 5 
8 7 
10 9 
12 ll 
14 13 
L6 15 
20 19 
22 21 
28 27 
30 29 
32 31 
34 33 
36 35 
38 37 
42 4l 
44 43 


Table 2. Interface Signals, Transport to Controller 
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Signal 


Description 


Formatter Busy 
Read Data 2 
Read Data 3 

Read Data Parity 
Read Data 0 
Read Data 1 

Load Point 
Read Data 4 
Read Data 7 
Read Data 6 
Hard Error 
File Mark 
Identification 
Read Data 5 
End of Tape 
Ready 
Rewinding 
File Protect 
Read Strobe 
Write Strobe 
Data Busy 
Corrected Error 
On-Line 


Signal 


Name 


IFBY 
IR2 
IR3 
IRP 
IRO 
IRI 

ILDP 
IRS 
IR7 
IR6 

IHER 

IFMK 

IDENT 
IR5 

IEOT 

IRDY 

IRWD 

IFPT 

IRSTR 

IWSTR 

IDBY 

ICER 

IONL 


TAPE DRIVE COMMAND LINES. 


Decoding these five lines produces the commands listed below. 


IREV IWRT IWFM IEDIT IERASE 
Read Forward 0 0 0 0 0 
Read Reverse 1 0 0 0 0 
Read Reverse Edit 1 0 0 1 0 
Write Forward 0 1 0 0 0 
Write Edit 0 1 0 1 0 
Write File Mark 0 il 1 0 0 
Erase Variable Length 0 1 0 0 A 
Erase Fixed Length 0 1 1 0 1 
Security Erase 0 1 1 d 1 
Space Record Forward 0 0 0 0 1 
Space Record Reverse 1 0 0 0 1 
Space File Search Forward 0 0 1 0 1 


(Ignore Data) 


bu 
Oo 
be 
lon] 
be 


Space File Search Reverse 
(Ignore Data} 


Write Synce/Status Hold 

Select 3200 CP] 

Select 1600 CPI 

Select 6250 CPI 

Read Extended Status 
Current Status 
Configuration Status 
Error History Status 
Machine Status 
Error History Status 

Diagnostic Write 
Write NovRam 


Store NovRam 


FO DOF EF FP OF ODO OK O KF CO 
me RF FF OO oO a a oO rF oO oO oo 
Mw OOF COA MO oO oO oOo Oke BD 
KF OF RFE FP FP OO Or Oe He BE 
Foor roaooaoooo OF FY BE 


Diagnostic Write 


1.5 Interface Description 
Commands, status, and data are exchanged between the host controller and the 
M990 GCR tape unit via the interface section. The interface signals are all 
active low. 


Interface Input Signals 


1GO 


IFEN 


IREW 


IREWU 


IREV 
IWRT 
IWFM 
IEDIT 
IERASE 


WD 


I1WO-IW7 
IWP 


IF AD- 
(MSB) 


The following signals are received by the M990 from the host 
controller. 


Initiate Command. Used to latch the command specified on the 
command lines into the selected ready GCR tape unit. 


Formatter Enable. Enables the GCR tape unit. With GCR tape unit 
on-line and IDBY true, pulse will reset a command "runaway" 
condition. 


Rewind. Interface input signal. With GCR tape unit ready, on-line, 
and not at BOT, causes tape to rewind in reverse direction. 


Rewind/Unload. With GCR tape unit on-line, cause selected unit to 
go off-line, rewind to BOT marker, and then unload the tape. 


Reverse. 

Write. 

Write File Mark. 

Edit. 

Erase. 

Last Word. Used during a write operation to indicate that the 
character to be strobed into the formatter is the last character of the 


record. 


Write Data. Input lines that carry write data from the host 
controller to the GCR tape unit. 


Address lines used to select a daisy-chained GCR tape unit. 


ITADO, ITAD1-L5B 


TAPE DRIVE ADDRESS 


Logical 

FAD ITADO ITAD1 Address 
0 0) 0 0 
0 0 1 1 
0 1 0 2 
0 1 1 3 
1 0 0 4 
1 0 1 5 
1 1 0 6 
1 1 1 7 


1.6 Integration Of The GCR To The System 


To optimize performance of the GCR in the system, certain operating 
parameters for block size, ramp delay, simulated speed, parity, and 
various options need to be adjusted using diagnostic test 142. Refer to 
section 4.1.3. 


This test is designed to be used by a knowledgeable service technician 
only when the GCR configuration needs to be redefined from the default 


values listed below. 


1. Option inactive - 
2. Host Supplied Parity - No 
3. Echo Read Strobes - Yes 
On Write 
4. EOT Mode - Normal 
2. Forward Hitch Enabled - Yes 
6. Echo 3200 bpi ID Burst - No 
7. Option inactive 
8. Abort Active Writes on Overwrites No 
9. Interface Transfer - 158.2 
Rate (kHz) 
10. Default Density on Power Up 6250 BPI 
ll. Maximum Block - 9 
Size (k bytes) 
12. I/F Ramp Delay - 3 MS 
13. Write Syne Options - ALL WRTS 
14. Read Error Retries - 3 
15. Write Error Retries - 15 
16. Read Error Correction on - Yes 
17. Unit Address 0 
18. Lock Out 3200 bpi - No 
Writes 
19. Remote Density - Yes 
Select Enabled 
20. Report Corrected Errors - Yes 
Enable 
21. Allow Single Track Write Errors - No 
22. 6250 Write Current - XXXX 
(read as XX.XX ma) 
23. 1600 Write Current - XXX 
24. 3200 Write Current - XXXX 


25. 


26. 
27. 
28. 
29. 
30. 
31. 


Note: 


6250 RAW Threshold - XXX 
(read as 0.XXX mv) 


1600 RAW Threshold - XXX 
3200 RAW Threshold - XXX 
3200/6250 BPI Select as 6250 BPI - No 
Display "feet to EOT" - No 
Write Error Override No 
Remote Load/On-Line No 


Items 22 thru 27 are not alterable by tests 142/242. If the 


operating parameters have not been previously established, the optimum 
operating configuration can be determined as follows: 


l. 


Select a data transfer rate that you know to be compatible with the 
system, or try the default value of 158.2 kHz. Refer to the section 
4.1.3 of this manual (test 142). The data transfer rate can be 
calculated using the following equation: 


Tape Speed (ips) * Density (bpi) = Data Transfer Rate (kHz) 


Run an actual tape program or functional tape diagnostic to 
establish basic compatibility; e.g., measure time to backup 10 
megabytes as a reference. 


Calculate the throughput using the following formulas: 


Total Number of Bytes Written = bps 
Total Time Required to Complete Write (seconds) 


bps/1000 = kHz 


Note: Parametric diagnostics are designed for troubleshooting a 
particular tape transport and are not indicative of system 
performance. The best tests of GCR compatibility are live 
programs that use the tape sub-system. Functional diagnostics that 
measure tape system performance are another legitimate tool. 


Select the next higher GCR burst transfer rate using test 142. 


Repeat steps 2 and 3 until the data rate of the GCR exceeds the 
data rate capability of the system, as evidenced by data late flags 
in the host system or a substantial increase in repositioning activity 
in the GCR unit (caused by write retries due to incomplete data 
transfers). 


Select the next lowest GCR burst transfer rate using test 142. 
Refer to the section 4.1.3 of this manual (test 142) and modify the 


other variable parameters as required to complete the 
configuration. 
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1.6.1 Parameter Functions 


A number of operating parameters are available to select standard and 
special options and make the drive performance compatible with the 
system. A brief description of each selectable operating parameter 
function follows: 


Host Supplied Parity - compares the host supplied parity with the 
internally generated parity of the byte at the interface, and flags IHER 
if they do not match. 


Echo Read Strobe on Writes - echoes a read strobe on write operations 
for systems that require an echo to know what data is being written. | 
However, the read data lines do not transfer data during a write 
operation. 


EOT Mode - causes the last record to be written at, or before, the EOT 
marker. This function supports systems that do not accept records 
written beyond the EOT marker. This option should be use only where 
necessary, because performance degradation near EOT will occur. 


FWD Hitch Enabled - causes the drive to jog the tape forward, prior to 
any reverse operation in order to overcome static friction. 


Echo 3200-BPI ID Burst - echoes, or does not echo, a 3200-BPI ID burst, 
depending on the requirements of the host. This function does not 
depend on a 3200-BPI ID burst being present on the tape. 


Abort Active Writes on Overwrites - with this option enabled, a 'write- 
backspace-write' operation will physically execute both writes. This 
becomes significant, if the operation is an erase followed by a reverse 
operation and then a write (directory.) In this case, it is the intent of the 
software to have the tape erased prior to laying down the directory over 
that portion of tape. This option would need to be ON for this to 
happen. Normal operation has this option disabled, allowing command 
overwrite in cache memory. 


Interface Transfer Rate - sets the burst rate at which data is transferred 
between GCR CacheTape and the host. Transfer rates from 70.3 to 
632.8 kbs. 


Default Density at Power Up - specifies the density to be displayed when 
the drive is powered up. 


Maximum Block Size - sets the maximum acceptable size for a block of 
data. The acceptable sizes are 9K, 16K, 32K, and 64K. The actual 
available size of Cache depends on the specified block size, as available 
Cache is based on the full size of Cache, less the specified maximum 
block size, plus the actual size of one more block of data. (The actual 
size of the data blocks being sent are often less than the specified 
maximum size.) The selected maximum block size specifies the record 
size limit Cache will accept before pulsing IHER to initiate a host 
system retry, and expanding the specified block size to the next larger 
Size. 
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Interface Ramp Delay - selects a 0 to 15 millisecond delay to be added to 
the standard time gap between the receipt of IGO and when IDBY is 
set. This delay is the command response time which, in a start/stop 
drive, would be the ramp time. 


Auto Write Sync on Double File Marks - enables an automatic write sync, 
when two successive File Mark commands are received. When disabled, it 
prevents time outs and throughput degradation on systems sensitive to 
the length of time necessary to complete writing two consecutive file 
marks. 


Read/Write Error Retries - sets the maximum number of read/write 
retries GCR CacheTape will perform on one record block. 


Read Error Correction ON - enables, or disables, GCR software error 
correction. 


Unit - specifies the unit number at power up. 


Lock Out 3200-BPI Writes - prevents selection of the 3200-BPI density. 
However, the drive can still read a 3200-BPI tape, because of the normal 
"default to the density found" criteria in the read operation. 


Remote Density Select Enabled - allows the integrator to disable the 
density selection sent through the interface. With this function, the 
operator can override a remote selection of a density that may not be 
available on GCR CacheT ape. 


Report Correct Errors Enabled - norma! (yes) setting causes all read 
error corrections to be reported to the host at the time for data 
transmission by the ICER Line. Disabled (no) disables corrected error 
reporting. 


Allow Single Track Write Errors - limits automatic write retries in the 
GCR mode to blocks having more than one channel in error. Use of this 
option should be limited to operations where error-free data is less 
important than sustained data throughput. 


3200/6250 BPI Select as 6250 BPI - selects the 6250 BPI density through 
the interface, whether the drive command is for 6250 BPI or 3200 BPI. 
This option should be enabled when the system uses the same bit map to 
select the 6250 BPI density as the drive uses to select the 3200 BPI 
density. In this case, the 3200 BPI must be selected from the front 
panel. 


Display Feet to EOT - displays the number of feet available before End- 
of-Tape when the drive is On Line. This information takes the place of 
the word "Active" on the alpha display. 


Write Error Override - performs the number of Write Error Retries 
specified in Option 15 (0, 3, 7, 11, or 15). If the write retry count in 
Option 15 is exceeded, a hard error (IHER) occurs and the drive continues 
to the next block to be written. This feature is for real-time data 


operations that do not require retries, or where continous writing is 
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required after hard errors. "NO RETRY" is displayed instead of 
"ACTIVE". 


Load/Online - allows a remote load and an On Line command after a tape 
drive in an unattended location experiences a power failure. When power 
is restored, the host can assert the ILOL signal (J1-16, for a minimum of 
one microsecond). The drive then retensions the tape, rewinds to BOT, 
and goes on-line. 


This option is implemented by jumpering from U6D pin 10 to U13F pin 21 
on the CIF/WRITE PWB. The jumper connects the ILOL line to a CIO 
input command port. 


Chapter 2. Parts and Location 


2.1 M990 GCR Tape Unit - Front view 


TOP COVER 


TOP COVER 


INTERLOCK LOAD TAPE 
ARM GUIDE 
OPERATOR 
MANUAL HUB ACCESS 
RELEASE COVER 
TOP COVER 
STAY ARM 


AC POWER 
SWITCH 
SWITCH-LED 


ALPHANUMERIC PANEL 


/* DISPLAY 
FRONT PANEL 


2.2 M990 GCR Tape Unit - Front View 
(Unit in Service Position) 


COVER LOCK 


HUB LOCK 
MICROSWITCH SOLENOID 


AIR DUCT 


AC 
TRANSFORMER 


AIR FILTER 
BLOWER 
MAIN MOTOR 
AIR DUCT 
SUPPLY 
MOTOR as 
TAPE CONTROL Ns 
BOARDS 
5 


Ra “h . 


eaee 


TAKE-UP 
MOTOR 


POWER SUPPLY 
ASSEMBLY 
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2.8 M990 GCR Tape Unit - Top View 


TAPE 
CLEANER 


TENSION 
TACHOMETER 
READ 


WRITE 
HEAD 


TAPE 
GUIDES 


2.4 M990 GCR Tape Unit - Rear View 


TOP COVER AC LINE CORD LINE VOLTAGE 
HINGE RECEPTACLE FUSE F1 SELECTOR 


BASE PLATE 
HINGE 


t 
AO 


2.5 M990 GCR Tape Unit - Bottom View 


COVER LOCK 
MICROSWITCH SUPPLY REEL 


TAB SENSOR 


COVER LOCK TAPE GUIDE 
SOLENOID BASE 

HUB LOCK 

SOLENOID 

TAPE-IN-PATH 

TAPE GUIDE TRANSMITTER 
BASE 
READ WRITE 
HEAD PLATE 


AC 
TRANSFORMER 
AIR CAPACITOR 


STATOR PLATES 


TAPE GUIDE 


BASE 
TACHOMETER 
SHAFT 


ONDONOO 


BLOWER 
MOTOR 


AC LINE 
CORD 
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Chapter 3. Illustrated Parts Breakdown 


The illustrated parts breakdown divides the Model M990 Magnetic 
Tape Streamer Unit into assemblies, subassemblies, and component 
parts. 


Figure 3-1 is an overall view of the magnetic tape transport for use 
in identifying major assemblies. Figures 3-2 through 3-7 represent 
both an exploded view of these major assemblies and their 
relationships to the overall assembly. 


Figure 3-1. Model "999 Magnetic Tape Streamer 
‘Jnit “Assembled View? 


Fiqure 3-1. Model M990 Magnetic Tape Streamer 
Unit ‘Assembied View) 


UNITS | USABLE 
Ras DESCRIPTION PER ON 
12345 ASSY CODE 


960954-007 | MAGNETIC TAPE STREAMER, Model M990 ....-+- 


| 963121-001 Model M990 TUV (+37V) 
964145-001 FRONT PANEL ASSEMBLY ...-eeccecssoecvece 
(See Figure 3-3) 
960057-001 TOP COVER ASSEMBLY .ccceeccesesececercce 
| 960942-004 BASIC DRIVE ASSEMBLY ..-eceesseececcecces 
(See Figure 3-4) 
960948-001 CHASSIS ASSEMBLY ..-eeeeeeee seca cee Sop eet tevere 
(See Figure 3-5) 

963490-001 PRINTED WIRING BOARD ASSEMBLY, .--eeeees 
Sensor/Servo 

96349) -001 TUV G37V) Sensor/Servo PWB 

963394-001 PRINTED WIRING BOARD ASSEMBLY, ..+«- adeoe's 
CPU/MMU 

963674-001 PRINTED WIRING BOARD ASSEMBLY, ..-eeeeee 
DATA 

962357-001 PRINTED WIRING BOARD ASSEMBLY, «eceeeece 
CIF /Write 

964692-001 SHIELD, PWR. cence ee cec reece rerrresercerees 
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Figure 3-2. Model M990 Magnetic Tape Streamer 
Unit (Exploded View) 


Figure 3-2 
Sheet 1 of 1 
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REVISED ———__—____—— 


UNITS | USABLE 


eile DESCRIPTION PER ON 
vane ana assy | CODE 


960954-007 MAGNETIC TAPE TRANSPORT, «.sccesecssccecs 


963787-001 . HOLD DOWN, card cage eoeveeeereeeneeeeeeeeenn 
960057-001 . TOP COVER ASSEN candena teneraaeasa tien 


760101-795 RIP DUCT AT abe) iiiescateiw stew eaeen ene wees 


961514-001 . FILTER, Airsssccccccecvevevesvcscveces recy 
210229-516 » TY-RAP, 8 imeeseccacees reer eee eee ee ee 
970457-001 CABLE CLAMP, adhesive backed....-.-eeeeeees 
160107-478 DUCT, Air, front panel ..seeeeveeeees Bete Pogiataiaice 
760101-609 . NOZZLE, Blower.seceeeeeeeee UGaad dele.anns a eeala 
760106-554 DUCT, Air, top plate ...... Pererr ee ees Se 


BASIC DRIVE ASSEMBLY .cceeecescecceevevecs 
(See Figure 3-4 for breakdown) 


960942-004 


160105-418 . BRACKET, Assembly, top plate support ....+-.- oe 


205042-509 | . PIN, Cotter, 1/16 x Yo im. Igeee esse eeeseeeeeees 
207104-021 WASHER, Flat, No. 10 ...sccceeecsceserececees 
961084-001 SPACER .. eocee verve eoeroeonvnevnrae eovrereeeoeoeeoesnoee ee 


961881-001 
961832-001 


HARNESS ASSEMBLY, Power supply...+sseeeees 
HARNESS ASSEMBLY, Main...sesececccoescere 
970134-001 » LANYARD, Elastic... cccceccvccecesceesevece 


760105-519 ° PIN, Safety. cccccessvsccccsereesscereseresece 


Figure 3-3. Front Pane! Assembly (Exploded View) 


Figure 3-3. Front Panel Assembly (Exploded View) 


PART 
NUMBER 


964145-001 


961166-001 


961148-001 


961910-001 
'961910-002 


964032-003 
961348-001 
965052-001 
961266-002 
961140-001 


961717-001 


DESCRIPTION 


FRONT PANEL ASSEMBLY eooecveveveeevevneevereeneaaeece 


(See Figure 3-1 for next higher assembly) 
FACIA, Touch SWIG ce: 6 iece ers ehcare Se eee ee Sew ee es 


TOUCH SWITCH, 6 position ..ceseecrnvereccces 


. SPRING, Filter side ...cceccsccrecrvecceeccere 


SPRING, Switch Side. .cccccccessccescveccveses 


DOOR ASSEMBLY ..ccercccecsccveccceceveces 


. SWITCH, Power, DPDT, 16A, 250V ...eseeeeeees 
PIER HOUSING. .45-605-us pera o ts eas ee nee 


« HANDLE, Rack latch ...esseveeence ee a oe 


COVER, Display ....-.ee. BS esangseveeecs ete cee ceeeeee 


. PWB ASSEMBLY, Diagnostic display ....sesseees 
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Figure 3-4 


Sheet 1 of 3 


Figure 3-4. Basic Drive Assembly (Exploded View) 


1 


Figure 3-4 
Sheet 2 of 3 
3- 


Figure 3-4, Basic Drive Assembiy (Exploded View) 


Fiqure 3-4. Basic Drive Assembly (Exploded View) 


REVISED ———______— 


FIGURE 


UNITS | USABLE 


& PART 
INDEX NUMBER DESCRIPTION PER ON 
NO. 42345 ASSY CODE 


960942-004 BASIC DRIVE ASSEMBLY ...cccccccccccccccncecs 
(See Figure 3-1 for next higher assembly) 


760106-567 ° HUB, Takeup cccccecvcevcccvcccceeccccccerene 
160101-406 . SUPPLY HUB ASSEMBLY ....ecccececevccsncce 


160103-433 . TAPE SENSOR ASSEMBLY, Molded.....esseeoee 


-4 160106-479 | . BUMPER ASSEMBLY .acceesreeecvcccvens eevee 
160106-478 . BUMPER ASSEMBLY ...ceccccscerseces re ee 
| -5 961699-001 . PRINTED WIRING BOARD ASSEMBLY ...+eeeeee 
| Reflective sensor, EOT/BOT 
| -6 962197-D01 | SCREW, Captive, quick opening .....-eeeees ease 
: -7 962653-001 ; . SPRING, Compression, fastener...... seeuacetess eevee 
| -8 169105-433 » TACHOMETER ASSEMBLY ..+eereeees beater eels 
| 


210200-032 . RING, Retaining, Push-On...eeseeeeeee eT eae 


210067-001 | . BEARING, 1/4 x 3/8 in. wees ees eeveee Ree veosows 
731911-102 | . SHIM, .005 in. thick, 1/4 in. ID ........ Aer ee ee 
210008 . WASHER, Wave Spring .eeseceereeeee sev ceeeees 


05226-0650; 5 RINGS Gris, 1/4 GAD wih ae coed sens eeneo 088 


a 


UNITS | USABLE ; 
PART DESCRIPTION PER ON 


NUMBER ASSY CODE 
3-4 
-14 160101-471 CAPACITOR PLATE ASSEMBLY vessssadevedeas 1 
-15 961874 001 POWER TRANSFORMER, MGCR....ceccerccces 1 
961874-002 TUV 
-16 | 961087-001 COVER ASSEMBLY, Power supply housing....... 1 
-17 | 961181-002 PWB ASSEMBLY, Power Supply ......ee+ eee te 1 
-18 961604-001 | AIR "PUMP ASSEMBLY wiascawesenees vate weaias i 
961604-004 TUV 
-19 | 961087-001 | POWER. SUPPLY HOUSING... eisavs ROR eae 1 
-20 '961507-001 DOOR LOCK ASSEMBLY ssc ie Gu etia bya veees 1 
-21 | 760102-575 SHUTTER, Capacitor, Molded........ sietecaler ex Secs 1 
160103-499 COMPLIANCE ARM ASSEMBLY ..... cee eecceee 1 
-22 $70938-405 | DORE WS TOUR 6 ate iekuod.a se SS ehsa a ale ae ewe ates eee 3 
-23 963430-001 | HUB, Capacitor shutter ....esscccscsecceeeeees 1 
-24 210200-032 RING, Retaining, external, 1/4 in... .ceececcaeee 1 
-25 210008 WASHER, Wave Spring ...-csccsscecseres ncaa ence 1 
-26 731911-102 SHIM, 0.005 in. thick x 1/4 in, ID....... a Neenah 1 
-27 210067-001 BEARING, 1/6 « 3/8 ine ssa swaed wea ee ee ee 2 


REVISED ————————- 


UNITS | USABLE 


PART DESCRIPTION PER ON 


NUMBER 


760101-565 . . BRACKET, Spring, compliance arm..eeeeeeeee 1 
210006-010 . . SPRING, Extension .seeseceesscereerceseeece 1 
F60101-554 | . « CLIP, Springs. ecececesseccvessevevecerccccs 1 
760104-500 . . TAPE GUIDE, Crowned roller, short ...+++-: 8 1 
160104-492 . . ARM AND SHAFT ASSEMBLY ..-eeeeeees aeree 1 
961666-001 . HUB LOCK SOLENOID ASSEMBLY .....- erate as 1 
210200-032 . RING, Retaining ...seeceeeeeeeeeeeeererees wee 1 
960745-001 . BELLCRANK, Assembly .-+eeeeeeceeceres atee cs 1 
963188-001 . SPRING, Compression .+eseeeres (ae eae irate i 
/960930-001 . . BRACKET, Hub, Unlock .....- Ded dhl sce env ere a 
| 962747 -001 . MOTOR, Permanent magnet, 4 IMs woeee gj etevete ds were 1 
diameter, supply 
963494-001 . MOTOR, TUV (+37V), supply 
760101-756 . INSULATOR, Motor ...++ eed obalels oa Se scp 9. Sates 1 
760101-768 . WASHER, Shoulder, insulating ..+++seeseeeerees 4 
961510-101 . MOTOR, Permanent magnet, «s-ceeesrrereerees 1 
4 in. dia, takeup 


962912-001 . MOTOR, TUV (+37V), take up 
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PART 
NUMBER 


760101-756 
760101-768 


960771-001 


160101-010 


160104-401 
160104-400 
961960-001 
131047-001 
963809-001 
963808-001 


760106-547 


DESCRIPTION 


« INSULATOR, Motor... 


WASHER, Shoulder, insulating .....sesseeee 


- PRINTED WIRING BOARD ASSEMBEY 6% oo 


File protect 


- PRINTED WIRING BOARD ASSEMBLY, ..... 


Reflective sensor, Tape-In-Path 
ROLLER GUIDE ASSEMBLY.... 
ROLLER GUIDE ASSEMBLY .. 


HEAD ASSEMBLY... 


REVISED 


Chassis Assembly (Oxploded View) Viqure 5-5 
Sheet | of 1 


faqure 4-5 


S-AT 


960948-001 


210116-027 
960238-001 
962788-001 
961544-002 
961544-001 
963442-001 
970027-001 
970372-001 


961078-901 


DESCRIPTION 


12345 


CHASSIS ASSEMBLY ... 


(See Figure 3-1 for next higher assembly) 


. FASTENER, Clip-on... 


HINGE, Top Plate .....- oo veces ab -Gbyeretaete 
GROUND STRAP, Chassis....-eeceeeees sistance 
SLIDE-CHASSIS, GCR Left......- ia areiets eee 
SLIDE-CHASSIS, GCR Right .....+--65 se aeledis 
SUPPORT MEMBERS, Assembly..--seeeeees Suctbis 
FAN, AC, Axial, 4.5 Sq. seecceeeeeeesserersecce 


GUARD, Finger, Fan 


CHASSIS, 


MGCR wae. 


Pee ae ee ee ed 


REVISED —-——__—— 


UNITS | USABLE 
PER ON 
ASSY CODE 


REF 


a 


be 


Chapter 4. Diagnostic Tests and Troubleshooting 


CAUTION: This unit should be serviced by qualified maintenance 
personne! only. 


ACHTUNG: Dieses Gerat darf nur von Fachpersonal gewartet 
werden. 


CAUTION: If either the top cover or front tape loading door ere 
forced open, moving mechanical parts may cause injury. 


ACHTUNG: Wenn der Klappdeckel oder die vordere Bandladeture mit 
Gewalt geoffnet werden, besteht Gefahr der Verletzung 
durch die beweglichen Teile. 


4,1 Diagnostic Test 


The M990 tape unit has three separate types of built-in diagnostic 


tests. 

1. Power-On Confidence Tests - Automatic power-on self 
diagnostic tests. 

2. Series 100 Tests - Diagnostic tests WITHOUT a 
tape loaded. 

3. Series 200 Tests - Diagnostic tests WITH a tape 


loaded. 


The alphanumeric messages displayed during the diagnostic tests 
are shown below along with a brief description of each test. 


4.1.1 Power-On Confidence Test 


The power-on confidence test mode starts when the power is first 
switched on. During the power-on sequence, the number of the 
POC test that is being executed is displayed on the front panel. 


The front panel indicators also illuminate with various patterns 
during the RAM test. 


Note: Some tests run so fast that the test name i.e., POC @, will not 
appear in the alphanumeric display unless that test fails. Normal 
operation will show, TESTING RAM, POC 1, POC 2, 88888, ....., 
#*e**, and POC 5. 


POC 0 
This test checks both data and code RAM memory 
using a write/read and compare sequence of four 
patterns (FFFF, 5555, AAAA, 0000). The code RAM is 
checked first. 
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TESTING RAM 
During the POC 0 test, the TESTING RAM message is 
displayed and the front pane! indicators illuminate 
with various patterns. 


RAM ERR 


re 


; on i 
ciphe. abr POWER 
ee [2] OFF i 


If the RAM ERR message is displayed and all of the 
front panel indicators remain lit, the unit failed to 
complete the RAM tests. Press any front panel switch 
to display a hex code (0000-FFFF) that indicates what 
area of RAM failed. The second activation of any 
front panel switch will display the reference 
designation of the faulty IC. Continue pressing the 
front panel switch until all faulty RAM IC reference 
designators are displayed. For example: 


OOFF 
Press any switch. Indicates that the lower bank of 
RAM failed. 

IC U21N 
Press any switch again. Indicates that U21N is one of 
the faulty IC's. 

POC 1 
This test calculates the check sum for the four PROM 
memories U20K, U22K, U23K, and U25K. 

CSE UXxXK 
If the CSE UXXK message is displayed, POC 1 
detected a check sum error on the indicated IC 
number. If more than PROM IC is faulty, its 
designator number will be displayed next. 

POC 2 


This test copies the data and code contained in the 
ROM's into the RAM memory, also resets the boot 
line. 
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88888888 


KERKKEHHESE 


POC 3 


NVRM ERR 


POC 4 


b> OR, TR : 
otpher (i) (o) (ox) oH 


This test checks the alphanumeric display with three 
patterns; 68888888, ......... and ***###eH, that 
alternate every 1/2 second. The front panel indicators 
also cycle continuously during this test. , 


This test checks the contents of the NQVRAM. Tt 
performs a recall cycle on the NOVRAM, copies the 
information into RAM and performs an ecc check. If 
the ecc check fails completely, the NOVRAM is 
uninitialized and the default values are copied into the 
NOVRAM and the zero servo routine is called. 


If the NVRM ERR message is displayed, the ecc routine 
corrected the erroneous bits. This message is displayed 
momentarily before the test continues. 


This test performs a fast check of the cache RAM by 
writing the patterns 1ff, 155, 099, and 000 in order into 
the first eight locations of each bank of cache RAM and 
then executing a read/compare operation. 
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CRAMERR 
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If the CRAM ERR message is displayed and all front 
panel indicators are flashing, the unit failed to 
complete the cache RAM test. Press the Load switch 
to display a hex code that indicates the section of cache 
RAM that failed. Press the Load switch again to 
display the reference designator of the faulty IC. 
Continue pressing the Load switch until all faulty IC 
reference designators are displayed. To exit the cache 
RAM test, press the Wrt En/Test switch. 


POC 5 
This test determines the phase quadrature of the 
tachometer and perforins a pass/fail test by rotating 
the take-up hub in a clorkwise direction for 200 
milliseconds. 

TACH ERR 


If the TACH ERR message is displayed, the take-up hub 
moved less than .05 inch or 10 tachometer counts were 
not sensed. 
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4.1.2 Starting The Diagnostic Tests 


Check to see that the On-Line indicator is off. If the indicator is on, press the On-Line 
switch to switch the unit to an off-line mode. 


ON 


olpher | .3.\ |») re 
1 2 3 4 5 6 


Note: Steps 2 through 5 must be accomplished within 3 
seconds between keystrokes. If too much time is used, the 
GCR will automatically return to the normal operating mode. 


1. Press the Wrt En/Test switch number 4. 
2. Press the DENSITY SELECT switch number 5. 
3. Press the switch numbers that represent the test to be run. 


4, Press the DENSITY SELECT switch number 5 to START the 
diagnostic test. 


5. Press the Wrt En/Test switch number 4 to STOP or cance! the 
diagnostic test. 


Note: Some diagnostic tests require you to stop the test from 
running before you cancel the diagnostic. 


When a diagnostic test is first entered, specific front panel 
indicators are lit to indicate the options available at this point. 
The diagnostic tests can operate in either the test execution mode 
or the parameter selection mode. The parameter selection mode 
allows you to select the operational parameters that are used when 
the test is run in the execution mode. 


During the test, the alphanumeric display will display information 
about the drive's status. 


4.1.3 Diagnostic Tests WITHOUT Tape Loaded (Series 100) 


CAUTION: Remove tape prior to running series 100 tests, failure 
to do so could cause damage to tape. 
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Test 111 (Oscillate Servos): 


This test checks both the supply and take-up motors and their related 


servo circuits. 


MODE ? 


AUTO OSC 


MAN SPLY 


MAN TKUP 


‘ : on | 
wat th POWER 
eoiphrer 8.) (me) (om) (Bia) (ee) : | 0 
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When entered, the test is in the parameter selection 
mode. 


Press the Load switch to select the auto-oscillate 
option. The initial speed is about 25 ips. 


Press the Unload switch to select the manual supply 
option with initial speed of D ips. 


Press the On-Line switch to select the manual take-up 
option. The initial speed is 0 ips, 


Press the DENSITY SELECT switch to access the 
execution mode. 


Note: Press and hold the Load switch during MAN 
SPLY or MAN TKUP mode to steadily increase speed 
up to 115 ips. Press and hold the Unload switch to 
decrease the speed to O and reverse direction. A 
positive drive value corresponds to clockwise rotation 
of the hub and negative drive value corresponds to 
counterclockwise rotation. The sequence is identical’ 
but opposite indirection if the Unload switch is pressed 
first. Press the On-Line switch to reverse the 
direction of rotation in the MAN SPLY, MAN TKUP, 
or AUTO OSC mode. 


eee: ow 
me QA Be > 
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Test 124 (Voltage Display): 


This test displays the analog voltage (+ 20%) of the following 
signal: 


ARM Compliance arm output voltage 


ARM + X.XX 


ON | 
POWER 
OFF Oo 


The compliance arm voltage is displayed when the test is 
executed. 


Test 125 (PROM Revision): 


XXX XXKX-KXK 
This test displays the part number of the PROMs installed in 
the unit. 


Test 131 (File Protect/Ree! Seat, BOT, EOT, AND Tape-in-Path): 


This test checks the status and operation of the file protect/reel 
seat, BOT, EOT, and Tape-in-Path sensor circuits. 


The test begins by rotating the supply hub very slowly to allow the 
sensor to detect pulses reflected from the file protect and reel seat 
tabs. A reel of tape, with file protect ring inserted, must be placed 
on the supply hub (not loaded) and must be allowed to rotate 
freely. The display messages and corresponding actions are listed 


This display occurs if there is no tape ree! sensed on the supply 
hub. Exit the test and place the unit in the Operator Access 
Position (see para. 5.1). Place a tape reel on the supply hub 
and re-enter the test. 


re F e 
wipher (is) (mo) (=) (ue) Ge) (2) 


With a reel placed on the hub, as the reel seat tab passes the 
sensor the unload LED will flash twice. If the reel is write 
enabled, the LED will flash once as the write enabled tab 
passes the sensor, and twice for the reel seat sensor. 
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Test 132 (Door and Hub Lock): 


LOCKED 


UNLOCKED 


SW OPEN 


SW CLOSED 


Test 133 (Door Open): 


DR OPEN 


For BOT, EOT, and Tape-in-Path sensor, a strip of 
tape about three feet long with a BOT and EOT 
reflective strips placed on it. Remove the reel of tape 
from the supply hub and manually thread the piece of 
tape through the tape. path. 


Move the tape in front of the Tape-in-Path sensor, a 
"T" will be displayed on the alphanumeric display. As 
you move the BOT and EOT reflective strips past their 
respective sensors, a "B" or "E" will be displayed on 
the alphanumeric display. 


When entered, the test cycles both door lock and hub 
lock solenoids. 


This display occurs when both front panel door and top 
cover are locked. 


This display occurs if either the front panel door or top 
cover is open. 


Press the Load switch to display the status of the door 
lock micro-switch. 


This message occurs when the solenoid is engaged. 


This display indicates that the switch is in its normally 
closed (solenoid disengaged) position. 


This test deactivates the front panel and top cover 
lock solenoid so that the covers may be opened during 
the next load attempt. The DOOR OPEN message is 
displayed for 20 seconds. 
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Test 134 (Blower Motor): 


BLWR ON 
@: = fea ee éi 
When entered, this test activates the blower motor. 
BLWR OFF Press the Load switch to turn the blower motor off. 
BLWR ON Press the Load switch again to turn the blower motor 


on. 


To exit the test, press the Wrt En/Test switch. 


Test 142 (Edit NOVRAM): 


This test allows you to select the NOVRAM values to configure the M990 
for efficient operation in your system. When first entered, the test will 
display the current value of the serial port baud rate parameter. The 
values of the configuration parameters can be displayed in the same 
order as the following list: 


1. Option inactive 


2. Host Supplied Parity - Yes, No 
3, Echo Read Strobes - Yes, No 
on Write 
4. EOT Mode - Normal, T.I. 
. 5. Forward Hitch Enabled - Yes, No 
6. Echo 3200 bpi ID Burst - Yes, No 


7. Option inactive - 


8. Abort Active Writes - Yes, No 
on Overwrites 

9. Interface transfer Rate - 70.3, 79.1, 90.4, 
(kHz) 105.5, 126.6, 158.2 


211.0, 316.5, 632.8 


10. Default Density - 1600, 6250, 3200 
on Power-Up 
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ll. Maximum Block - 9, 16, 32, 64 
Size (k bytes) 


12. Interface Ramp Delay - 0 through 15 
13. Write Syne Option - MBLE FMK, SNGL 
FMK, NO 
W/S, ALL WRTS 
14. Read Error Retries - 0,3, 7,11, 15 
15. Write Error Retries - 0, 3, 7, 11,15 
16. Read Error Correction on - Yes, No 
17. Unit - 0 through 7 
18. Lock Out 3200 bpi - Yes, No 
Writes 
19. Remote Density - Yes, No 
Select Enabled 
20. Report Corrected - Yes, No 
Errors 
21. Allow One Track Down - Yes, No 
on Writes 
22. 6250 Write Current - XXX 
(read as XX.XX ma) 
23. 1600 Write Current - XXXX 
24. 3200 Write Current - XXXX 
25. 6250 RAW Threshold - XXX 
(read as .XXX mv) 
26. 1600 RAW Threshold - XXX 
27. 3200 RAW Threshold - XXX 
28. 3200/6250 BPI Select Yes, No 
as 6250 BPI 
29. Display "feet to EQT" Yes, No 
30. Write Error Override Yes, No 
31. Remote Load/On-Line Yes, No 


Press the Load switch to display the next parameter. If you press 
and hold the Load switch, the display will increment through the 
parameter list. 
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Press the Unload switch to display the previous parameter. Press 
and hold the Unload switch to decrement through the parameter 
list. 


Press the On-Line switch to redisplay the current parameter. 


To exit the test without changing any of the parameters, press the 
Wrt En/Test switch. 


If you want to change a parameter value, select the appropriate 
number, using the Load or Unload switch, and enter the edit mode 
by pressing the DENSITY SELECT switch. 


Note: Items 22 thru 27 are not alterable by test 142. 


Press the Load switch to get a yes/no parameter value to yes, or 
increment a value parameter to its next higher value. 


Press the Unload switch to set a yes/no parameter value to no, or 
decrement a value parameter to its next lower value. 


To scroll the parameter name through the display, press the On- 
Line switch. The parameter value will remain in the display. 


Press the DENSITY SELECT switch to return to the test execution 
mode. 


To save the new parameter values and exit the test, press the Wrt 
En/Test and DENSITY SELECT switches together. These new 
values will be stored in the NOVRAM when the unit is powered 
down. 


4.1.4 Diagnostic Tests WITH Tape Loaded (Series 200) 


When entered, the diagnostic tests that move tape will default to 
the density/speed combinations shown below if the tape is write 
enabled. If the tape is write protected, the test will determine the 
density/speed combination that is compatible with the data written — 
on the tape. The density is displayed on the front panel LED's. 


Model M990: 1600bpi/100ips 
3200bpi/50ips 
6250bpi/70ips 
Test 212 (Read/Write Data): 
This test writes 16 bytes of data per block incrementing from 01 to 
OF on the tape, if write enabled, until EOT is detected, then reads 
reverse to BOT. No error correction attempts are made during this 


test. The data is written at the density indicated by the front 
panel LEDs. 


If the tape is write protected, the drive will read forward to EOT, 
then read reverse to BOT until the test is terminated. 


TEST 2132 


he : : y e : ON 
olpher (.:'.) | 


WRITING This message is displayed if the tape is write enabled. 
Press the DENSITY SELECT switch to reverse 
direction if the tape is moving forward. Press the 
WRT EN/TEST switch to rewind to BOT and exit the 
test. 


RUN FWD The RUN FWD message is displayed if the tape is not 
write enabled. Press the Wrt EN/TEST switch to 
rewind to BOT and exit the test. Press the DENSITY 
SELECT switch once to stop tape movement, and a 
second time to cause a read reverse. 


READ REV The READ REV message is displayed if the tape is 
write enabled. Press the WRT EN/TEST to rewind to 
BOT and exit the test. Press the DENSITY SELECT 
switch once to stop tape movement, and a second time 
to cause a read forward. 


RUN REV The RUN REV message is displayed if the tape is not 
write enabled. Press the Wrt EN/TEST to rewind to 
BOT and exit the test. Press the DENSITY SELECT 
switch once to stop tape movement, and a second time 
to cause a read forward. 


Note: Tape must be moving to exit this test. If the 
tape is not moving, press the DENSITY SELECT switch 
to start tape movement, then press the Wrt EN/TEST 
switch to exit the test. 
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Test 222 (Tape Shuttle): 


This test runs the tape forward and reverse for the 
amount of time selected in the parameter selection 
mode. There is no data transfer during this test. 


SELECT FWD/REV 
TIME IN SECONDS 


eee .§:§ m 
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When entered, the test is in the parameter selection 
mode. 


Ror es Press the Load switch to run tape forward for .5 
seconds and reverse for .2 seconds. 


2/1 Press the Unload switch to run tape forward for 2 
seconds and reverse for 1 second. 


10/5 Press the On-Line switch to run tape forward for 10 
seconds and reverse for 5 seconds. 


Press the DENSITY SELECT switch to execute the 
test, if no time periods were selected, the tape will 
rewind to BOT and the test will terminate. 


see eee ee 
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Test 223 (Read/Write Check): 


This test cycles through the following sequence of 
operations until exited. 


WRITING The unit writes blocks of data forward to EOT. Write 
retries are performed and the number of write errors 
are recorded. 


READ REV The unit reads reverse to BOT and compares the read 
data with the write data of the previous operation. 
Read retries are performed as part of this test. 


READ FWD The unit next reads forward to EOT and performs a 
read/write data compare check with read retries. 


REWIND'G The unit rewinds tape to BOT. 
The unit increments the density to the next higher 
value, i.e., if the present density is 1600 bpi it 
increments to 3200 bpi. 
The test increments the pass count by one and repeats 


the above loop. 


TAPE MUST BE 
WRITE ENABLED 


e@ ee : 


pie 
me QOS 


When entered, the tape loaded on the unit must be 
write enabled to allow test to continue. 


Press the Load switch to increment to the next 
operation in the cycle, i.e., writing to Read Rev, Read 
Rev to Read Fwd, and Read Fwd to Rewind. 


Press the Unload switch to abort the current 
operation, rewind and switch to the next density. 


Press the On-line switch to lock or unlock the option 
to switch to the next density at the end of the read 
forward operation. 


UNLOCKED 
e@ee;. ®@ 
AAAS & 
Default condition is Unlocked when entering the test. 
By pressing On-line once, 'LOCKED' will be displayed 
and you will continuously cycle in the current density 
until On-line is pressed again or the test is terminated. 
LOCKED 


e f = ON | 
POWER 
OFF eo 
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STATUS 


TOTAL 


1600 BPI 


2200 BPI 


6250 BPI 


PASS 


HDEN 


GROEN 


WT Tn 


RD Tn 


Press the Wrt En/Test switch to rewind the tape to 
BOT and enable the status mode. 


Press the DENSITY SELECT switch to enable the 
status mode at any point on the tape. 


e@®eeei-; 


This display occurs when the test is in the status mode. 
Press the Load switch to display the total errors that 


occurred during this test in all three densities. 


Press the Unload switch to display the errors that 
occurred in the 1600 bpi mode. 


Press the On-line switch to display the errors that 
occurred in the 3200 bpi mode. 


Press the Wrt En/Test switch to display the errors that 
occurred in the 6250 bpi mode. 


The errors are displayed in the following sequence: 


This message represents the number of passes the test 
has completed. 


This message represents the number of hard errors. 


This message represents the number of corrected 
errors. 


This display indicates the number of write retries. 


This display indicates the number of read retries. 


TRK ERRS 
TRK tn 


This message represents the error history of each 


track (t) O through 7, P.N. indicates the number of 
errors for each track. Only tracks with errors are 
displayed. 


TOT 1600 
TOT 3200 
TOT 6250 


These messages represent the sum of the previous 
errors that occurred with the unit operating at the 
indicated density. These will be displayed only if the 
total error display mode is selected. 


Press the Wrt En/Test switch to rewind tape and enter 
the status mode. Press the DENSITY SELECT switch 
to exit the test. 


Test 224 (Voltage Display): Same as test 124, but with tape loaded. 
Test 233 (Door Open): 


DR OPEN This test disengages the top-cover/front-panel lock. 
The DR OPEN message is displayed for 20 seconds. 
The tape must be at BOT. 


Test 242 (Edit Novram): Same as test 142 except that tape is loaded on unit 
during test. 


Test 243 (No Write Retries): 
WRT RETRIES OFF This test disables the write retry circuit. 


Note: To return the write retry circuit to normal 
operation, the ac power switch must be turned off then 
on. 


Test 244 (Infinite Read/Write Retries): 


WRT/RD RTRYS = 64K 
This test set both the write and read retries to 64K. 
Note: To return the write retry circuit to normal 
operation, the ac power switch must be turned off then 
on. 
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Test 255 (Display Status): 


This test displays the following error history information. The error 
history can be compiled during on-line operation or diagnostic tests that 
read and write data. 


STATUS 
ee @ ®@ F “¢ as 
chiher “itt | Saveat sores 

HRD ERRS 
COR ERRS 

Press the Load switch to display the number of hard errors and corrected 

errors. 
WRT TRYS 
RD TRYS 


Press the Unload switch to display the number of write retries, then the 
number of read retries. 


TRACK ERROR 
HISTORY 


Press the On-line switch to display the error history of each track as 
TRK (t) (n) where (t) is the track number 0 through 7, and (n) is the 
number of errors. (Tracks without errors are not displayed.) If no errors 
have occurred, the message 0 ERRORS is displayed. Press ‘Test’ to 
display clear error history, followed by Yes/No. Press Load select for 
Yes or Unload select for No. Pressing density will execute your 
selection. 

Press the DENSITY SELECT switch to exit the test. 


4,2 Troubleshooting 


The purpose of this section is to assist in repairing common faults 
through some simple tests designed to find the field replaceable 
subassembly that is causing the problem. The section is divided into 
three sub-sections: the Troubleshooting, Main Tests and Common Tests. 


Troubleshooting 


This section explains how to troubleshoot the M990 using this 
chapter and genera! information which is required to be known by 
the technician prior to troubleshooting. 


Main Tests 


This section contains all the tests used to find the source of the 
problem. It is divided into four areas: power up failures, load 
faults, operational faults, and data related errors. 
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Common Tests 


Some subassemblies can cause more than one type of error, but the 
test is always the same. These tests are grouped together in this 
section. In the main tests section, a common test is shown by 
enclosing it inside parenthesis as "(common test)". Some of the 
common tests also refer to other common tests. 


It is intended that this section be used by a technically skilled 
person who is familiar with the GCR tape unit and the diagnostics 
available on the machine. For more information on the GCR 
diagnostics, see section 4.1. 


4.2.1 Using This Section - 


ds 


Before doing anything, make a thorough visual inspection of the drive. 
Look for loose or damaged connectors and make sure that all the boards 
are seated properly. Also look for any damage to the backplane 
connectors or cables. 


Find the type of problem the drive is having in the list below. 
Problem type Table 
Power up failures 
Load faults 


Operational faults 
Data related errors 


PWR rH 


Refer to the appropriate table (see pages 4-22 and 4-23) to further 
classify the problem. 


Find the symptom or error message you are seeing in the table. Error 
messages are shown inside double quotes, e.g.. "FRONT PANEL 
MESSAGE". 


Go to the page listed in the "Page" column and follow the test procedure 
listed under "Test". 


Example - 


Suppose the drive won't load tape and the front panel display shows 
"LOAD FAILURE". In the table above we find "Load faults". The right 
hand column refers us to Table 2. In Table 2 we find "LOAD FAILURE" 
close to the bottom of the table. The right hand columns tells us to 
follow test B-9 to find the failing sub-assembly. 


If you replace or repair anything, start the test over from the beginning 
unless told to do otherwise. (See the following section on changing 
boards.) 


If after following the test procedure the problem continues, replace the 
backplane. 
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Recording NOVRAM values - 


Record the values stored in the NOVRAM somewhere so you can check them 
and make sure someone has not changed them accidently. 


4.2.2 Changing boards 
To change any of the four main boards, use the following procedures. Anytime 
you change a board, check the connector on the backplane before pulling the 
board out. If you notice the backplane is damaged, try fixing it before 
swapping out the board. 
4.2.2.1 Sense Servo Board 
1. Zero the servo offsets using procedure 5.34.4. 
2, Run Test 513 to set the Read/Write threshold. 
4.2.2.2 CPU Board 


Record the current NOVRAM values. 


tH 
. 


2, un Test 542 to set drive to Internal Mode. 
3, Enter Test 525 to set the default values in the NOVRAM. The display 
will read "INITIALIZE NOVRAM TO". Press the UNLOAD switch and 
"FIELD" will be displayed. Press the DENSITY SELECT switch to exit 
the test. 
4, Run Test 542 to set the drive back to Field Mode. 


5, Edit the NOVRAM using Test 142 and insert the values recorded in step 
l. 


6. Zero the servo offsets using procedure 5.34.4. 
7, Run Test 513 to set Read/Write threshold. 
4.2.2.3 Data board 
1. Run Test 513 to set Read/Write threshold. 
4.2.2.4 CIF Board 
1. Run Test 513 to set Read/Write threshold. 
4.2.3 Notes and Cautions 
1. Using a digital voltmeter may give misleading readings when measuring 
voltages across the motors. Use Triplett mode! 630 NA, Fluke Model 77 
or equivalent. 


2, Be sure to turn the power off and wait for 10 seconds before removing or 
installing any boards. 
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Symptom or Message 


No alpha dsp, power light doesn't come on Peer emcee croc nnacescesene 
No alpha dsp, power light DIV BUC ACY 526: ale Bia teienaaiisna eet eho ha ade ouchd Acie as 
All front panel LED'S on BOC BOY sss ssn staiais owieial Atak wdene oS date divin Succes ae 


"POC 0" OT Te OR ee we meee eee eee were eee n en nesneteeseancesnesers 


"TESTING ERM cibniaies Ce slecea Soin u' apes ace wnats ns oui Salsas aS dedee oc 


"POC 1" .,, eeescve a re 
"POC 2" , eoeeevee CORPO Oe eRe meee ee ere rrereeranereerecreeeneenecer 
"POC 3" 1.2... eeoeernens a ee 
"NVRM ERR". ...c00. eeoesenece a 
"POC 4" , eevee eoereeen i 2 


"POC 5( a Rade ee a ee ee ee are 


Table 1. Power up failures. 


Symptom or Message 


"ARM FAULT DURINGLOAD" ,..... UERERS MW AGE Sie ewe Calne Oa ke eo 
MRWIB SE Aes ses ee aa iueval in ds ck tare Se tuae feta wd Nagin 8 aca OSes, Wralneinn Gas 
"NOT ENOUGH TAPE ON TAKEUP" (Man. Voss) avear genre ir aerate eee re 
EN eo WIC) aie Panwa seis anes Galen weasels etran a aces ais ke 
MNO DOOR LOG surah EGR 0589 aie oS a og le aw Dla a aaraln te isa 6. 9 el eva 
Doe VO AIRE Me tite ch ia cougatsieeen acetachewen ty aca c ena ot. 
"REEL UPSIDE DOWN" ...... ee ee ee er ee ee ee 
GARD FPG sisate ase ae eetinn’ ols. yal diana «kids butene Gases ids sseees 
During auto load, takeup doesn't turn o's ei tele ee ere 60 88 o-8i8 ee Wa ewie sees 
Pawls don't POISE co aie Si lave Nee ig acca SG eecade Graig ruler oid inna dealer 
Run away during auto IO OG se iis ew waa Wb Gila ui oa ace a a Selle ein Vb halon ce 


Table 2. Load faults 
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Symptom or Message Test 


Interface timeout «.sccccsocesscccctrevcnenenesenssousassoeesssen® C-1 
Online but won't respond to commands ..ssereesrercessescsccesccoccs C-2 
Blower won't COME ON..seeeeeeeccersescessscessrererccececeser sees C-3 
NARM FAULT DURING RU" ...eeceeeserecerestererccsererccrseeee® C-4 
"NO BOT" or Misses EOT or BOT eceeeevcecceccervecseccercccssscces C-5 
Doesn't sense write protected tape .sssereeeeescccersererceccrcceces C-6 
Arba tape acs nats ate awnc see amene teen et rece eet nse Stes eRe TS! C-7 
Destroys Lape... cesecsccescoccavccsesesssreceresencasenrse seers ee C-8 
"TAPE LENGTH 3700 FT" - bod-gsavalst Doraceig ORAS AMM CCS LESSEN ES C-9 
WEE PAST COT Cave scraacate dd -a's sah ties eae eS sche eee rise Ie AES C-10 
WARM FAULT DURING LOAD" ..cecereeeereessesecresreesrccercee® C-1l 
"SPEED ERROR"...-+es UTC er ee ee ee Ge ouiuuperowewemuee,, COnLe 
WCACHE RAM PARITY ERR! .cceeecrccccesercsreerseressercce® secee C-13 
Problems with impending EOT .-seeeseececesretrerererececssrecre® C-14 
Won't knock pawls DOWN. ..ceeeeereeeecrsensesterersereerecesee sess C-15 
Buttons don't WOPK: anissens Cea wes Sessa ge eee eee Frets prs ee Ne NET C-16 
Display doesn't Say OT LC ieai.ace Bid FR Uae Saw Sia N TSR Sew Gein a nis ats wees es St C-17 
Can't sense OPen GOOT.+ssecececrsescersescescerersererrer sess eee e® C-18 


Table 3. Operation faults 


Symptom or Message Test 


Mispositions ..ssssecceccececcesccscserersncasceseseseese senses eee D-1 
Excessive repositioning -+++eseeceserseesesercrercssrecsesere eee e® D-2 
Excessive write retries...sssseeerceseseceseesscersseeecseeeree ree” D-3 
Excessive read retries ....sseeecesssscecerrssescesrrcrsrreree ees D-4 
MBLOCK SIZE ERROR" .cccevcecccresccsccesscscecsesssressses ees D-5 
HVAC ERR <occe wd dalew ca dvee Ws Swen toele 9 easly Mine se se NS HE D-6 
Record length errorse.sesseeeeececceserersscsessccscrers ese e eee ee D-7 
Can't interchange tapes .sesecseeeececeresereresrecessereseeee reese D-8 
NWRITE EDIT ERR" ceccccccceeerccereesorenssseercsesscescer esr e® D-9 
Data EfrOrSescscccescccccsssucsoerceessonssescoesseceowrscesens ss D-10 
Continuous hard errors at host «-.ceeeeecereesseererrserccrccer ret te D-11 
Host detected MispOSition ...ceeesecesscecreceresscsereressseee ees D-12 
Unit selects incorrect density for read .-.sseeeeeseerrserrrrecrcccee® D-13 


Table 4. Data related errors 
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4.3 Main Tests 


Note - See section 4.4 for tests that are shown inside parenthesis, "()". 


As the GCR evolved, the Printed Wiring Boards were improved, resulting in several 


"sets" of boards being produced. 


The table below identifies which PWB Set a 


particular board belongs to based on the first six digits of its part number. Be sure 
to use the appropriate instructions for the board you are troubleshooting. 


PWB 


S/S-37V 
S/S-57V 
CPU 
Data 
CIF 


PWB PWB PWB 

SetA Set B Set C 
962810-XXX  963491-XXxX 

961344-XXX  962832-XXX  963490-XxXxX 

961730-XXX 962112-XXX  963394-XXxX 

961420-XXX 962789-XXX  963674-XxXX 

961346-XXXK  962357-XXX  962357-XXX 


4.3.1 Tests for Power Up Failures 


A-1 . 


No alpha display, power light does not turn on. 


a. 


Check (Power supply). 


No alpha display, power light on steady. Same as A-3 below. 


All front panel LED's on steady. 


a. Check (Harness) to front panel and all Sense Servo 
connectors. 

b. Cycle power while monitoring the reset line on TP-14, PWB 
Set A, or U11C Pin 7, PWB Set B, on Sensor/Servo board. 
Does reset change from high to low and remain low? 

Yes - Continue at step c. 
No - Continue at step f. 

c. Check (Power supply). Is it ok? 
Yes - Continue at step d. 

d. On the CPU board, monitor CPU clock TP-11, PWB Sets A, 
B, and C, with an oscilloscope. Is the clock toggling up and 
down? 

Yes - Continue at step e. 
No - Replace CPU board. 
e. On the CPU board, check U25B pins 1 through 5, 8, 9, and 32 


through 40, PWB Sets A and B; check U25C, same pins, for 
PWB Set C. Are the data lines going up and down? 
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A-4. 


A-5. 


A-6 . 


A-7. 


A-8 . 


A-9. 


h. 


Yes - Continue at step g.- 

No - Replace CPU board. 

Check (Power supply). Is it ok? 

Yes - Replace Sensor/Servo board. 

On the CPU board, check the vectored interrupts on U25B 
pin 11, PWB Sets A and B; U25C Pin 11, PWB Set C. Is there 
a negative pulse approximately every 1 millisecond? 

Yes - Continue at step h. 


No - Replace CPU board. 


Turn off power. Pull out the Data and CIF boards. Power 
up the drive. Does the drive power up normally now? 


Yes - Continue at step i. 
No - Replace Sensor/Servo board. 


Turn off the power, and reinstall Data board. Does the drive 
power up ncrmally now? 


Yes - Replace the CIF board. 


No - Replace the Data board. 


POC 0. 


a. 


Replace CPU board. 


TESTING RAM. 


ae 


Replace CPU board. 


POC l. 


a 


Replace CPU board. 


POC 2. 


ae 


Replace CPU board. 


POC 3. 


a. 


Replace CPU board. 


NVRM ERR. 


ae 


Replace CPU board. 
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b. Recalibrate servo using Servo Offset adjustment procedure 
5.34.4 of Maintenance Manual. 


c. Enter the recorded values in the NOVRAM. 
A-10. POC 4. 
ae Replace CPU board. 
A-ll. POCS5. 
a. Check (Tach assembly). Is it ok? 
Yes - Continue at step b. 
b. Check (Takeup motor). 
4.3.2 Tests for Load F aults 
B-1. Arm fault during autoload. 
a. Check (Arm assembly). 
b. Check (Supply motor). 
ec. Check (NOVRAM offset). 
B-2. Hub Seat Failure. 
a. Check (File protect / reel seat) sensor. 
b. Check (NOVRAM offset). 
B-3. |= Not Enough Tape on Takeup (Manual! load only) 
a. Check (Tach assembly). 
b. Check (NOVRAM offset). 
B-4. Tape Stuck. 
a. Check (Tape in path) sensor. 
b. Check (NOVRAM offset), 
B-5. No Door Lock. 
ae Check (Door lock). 
B-6. Servo Failure. 
ae Check (Supply motor). 


b. Check (NOVRAM offset). 


4-24 


B-7. Reel is upside down. 

a. Check (Tape in pat) sensor. 
B-8. NoBOT. 

a. Check (EOT / BOT) sensor. 
B-9. Autoload failure after 4 tries. 


a. Check tape leader. Is it smooth and unwrinkled, and has the 
end been trimmed with the tape trimmer? 


Yes - Continue at step b. 
No - Repair tape leader. 
b. Cycle power. Do you get a POC 5 error? 
Yes - See A-ll. 
No - Continue at step c. 
c. Check (Supply motor). 
d. Check (Blower motor). 
e. Check (NOVRAM offset). 
B-10. During autoload, Takeup Motor does not turn. 
a. Check (Takeup motor). 
b. Check (NOVRAM offset). 
B-11. Pawls do not lock. 
a. Check (Supply motor). 
b. Cheek (Hub lock). 
c. Check (NOVRAM offsets). 
B-12. Run away during autoload. 
a. Check (Tach assembly). Is it ok? 
Yes - Replace Sensor/Servo board. 
4.3.3. Tests for Operational F aults 
C-l. Interface timeout. 


a. Replace CIF board. 
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C-2. 


C-3 . 


C-4. 


C-6 ° 


C-7 ° 


C-8. 


C-9 e 


C-10. 


C-1l. 


Online but does not respond to commands. 

a. Replace CIF board. 

Blower does not come on. 

a» Check (Blower motor). 

Drops tape during rewind. 

a. Cycle power. Do you get POC 5 error? 

Yes - See A-11, 
No - Continue at step b. 

b. Check (Arm assembly). 

Yes - Replace Sense/Servo board. 

Misses EOT or BOT. 

a. Check (EOT/BOT ). 

Does not sense write protected tape. 

a Check (File protect / reel seat) sensor. 

Breaks tape. 

a. Replace Sensor/Servo board. 

Destroys Tape. 

a.» Check tape path (Hub height, roller quides, Tach Arm). 

b. Clean Head and Rollers. 

c. Check head for nicks or dings. 

d. If problem is finning (uneven tape pack on the takeup reel), 
check tach roller or roller guide near the take-up reel for 
damage. If roller wear looks uneven, replace tach assembly, 

Tape length greater than 3700 feet. 

a. Check (Tach assembly). 

18 feet past EOT. 

as Check (EOT / BOT) sensor. 


Arm fault during run. 
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a. Check (Arm assembly). 
C-12. Speed error. 

a. Check (Tach assembly). 

b. Check (Takeup motor). 

c. Run test 212 while monitoring on the Data board Pin 13 of 
USB for PWB Set A; U12B Pin 13 for PWB Sets B and Cc. Is 
there a positive pulse approximately every 7 milliseconds? 
No - Replace the Data board. 
Yes - Replace Sensor/Servo board. 

C-13. Cache RAM parity error. 
a. Replace CPU board. 
C-14. Problems with impending EOT. 
a. Check (File protect / reel seat) sensor. 
(C-15. Does not retract pawls. 
a. Check (Hub lock). 
b. Check (Supply motor). 
C-16 Front panel switches do not work. 

a. Check (Harness). Is it ok? 
Yes - Continue at step b. 

b. Replace Sensor/Servo board. Problem fixed? 
Yes - PASS. 
No - Replace front panel switches. 

C-17. Display does not work. 

a. Check (Harness). 

b. On the Sensor/Servo board, measure +5 volts for the display 
board at R163 for PWB Set A; U14F-10 for PWB Set B; and 
U11C-10 for PWB Set C. Is it between 4.85 to 5.15 volts? 


Yes - Continue at step c. 


No - Replace Sensor/Servo board. 
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c. Run test 143. On the Sensor/Servo board, PWB Set A, 
trigger the scope on the negative edge of the clock pulse on 
U16G pin 11. Check for data at U12G pins 3, 6, 8, 11 and 
U13G pins 3, 6, and 11. Are they toggling up and down? On 
the Sensor/Servo board, PWB Set B, trigger the scope on the 
negative edge of the clock pulse on U12F pin 8. Check for 
data at U14E Pins 3, 6, 8, and 11, and U14F pins 3, 8, and 
ll. Are they toggling? On the Sensor/Servo board, PWB Set 
C, trigger the scope on the negative edge of the clock pulse 
at U10F pin 8. Check for data at U1IC pins 3, 6, 8, and 11, 
and U11D pins 3, 6, and 11. Are they toggling? 
Yes - Replace display board. 
No - Replace Sensor/Servo board. 
C-18. Does not sense open door. 
a» Check (Door tock). 
4.3.4. Tests for Data Related Errors 
D-l. Mispositions. 
a. Check (Read threshold). 
b. Replace Sensor/Servo board. 
D-2. Excessive repositioning. 
a. Check (File protect / reel seat) sensor. 
b. Replace Sensor/Servo board. Does problem go away? 
Yes - Pass. 
No - Continue at step c. 
c. Unless the transfer rate in the NOVRAM is at its maximum 
value, step it to the next higher rate (refer to section 
4.1.3.) When you move data through the interface, do you 
get VRC, record length errors, or some other type of data 
error? 
Yes - Lower the transfer rate one step. 
No - Repeat step b above. 
D-3. Excessive write retries. 


a. Check (Common data problems). 


b. Clean the tape scraper. Repeat test with a new reel of 
tape. 
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D-5. 


D-7. 


Excessive read retries. 

a. Check (Common data problems). 

Block size error. 

a. Are you sure that the block size on tape is less than 64K? 
Yes - Replace CPU board. 
No - Continue at step b. 

b. Check (Common data problems). 

VRC error. 

a. Check (Common data problems). 

b. Replace the CIF board. Does problem go away? 
Yes - PASS 
No - Continue at step c. 


c. Replace the CIF board with the one you took out, then 
replace the Data board. Does this fix the problem? 


Yes - PASS. 
No - Continue at step d. 


d. Replace the Data board with the one you took out, then 
replace the CPU board. 


Record length errors. 

a. Check (Common data problems). 

b. Replace the CPU board. Does problem go away? 
Yes - PASS. 
No - Continue at step c. 


c. Replace the CPU board with the one you took out. Replace 
the CIF board. Does this fix the problem? 


Yes - PASS. 
No - Continue at step d. 


d. Replace the CIF board with the one you took out. Replace 
the Data board. 
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D-8. Cannot interchange tapes. There are two types of failures for 
this problem. See (1) and (2) below for the one that applies. 


(1) Does not read other drives tapes. 
a. Check (Common data problems). 
b. Replace Data board. Does this fix the problem? 
Yes - PASS. 
No - Continue at step c. 


c. Replace the Data board with the one you took out. Replace 
the CIF board. 


(2) Other drives cannot read the tapes written on this drive. 

a. Check (Common data problems). 

b. Replace CIF board. 

D-9. Write edit error. 

a. This problem is most often caused by the host command 
sequence not matching the GCR command = sequence 
specifications. See the installation manual for more 
information. 

b. Replace the CIF board. 

D-10. Data errors. 

a. Check (Common data problems). 

b. Replace the Data board. Does problem go away? 
Yes - PASS 


No - Continue at step c. 


c. Replace the Data board with the one you took out, then 
replace the CPU board. Does problem go away? 


Yes - PASS 
No - Continue at step d. 


d. Replace the CPU board with the one you took out, then 
replace the CIF board. 


D-11. Continuous hard errors at host. 


a. Check (Common data problems). 
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b. Replace the CIF board. 
D-12. Host detected misposition or wrong record ID. 
a. Replace Sensor/Servo board. Does problem go away? 
Yes - PASS. 
No - Continue at step b. 


b. Replace the Sensor/Servo board with the one you removed, 
then replace the Data board. 


D-13. Unit selects incorrect density for read. 
a. Check (Common data prablemals 
b. Replace the Data board. Does problem go away? 
Yes - PASS 
No - Continue at step c. 


c. Replace the Data board with the one you took out, then 
replace the Sensor/Servo board. 


4.4. Common Tests 


The following table identifies the common tests listed in this section 
along with the page number of the test. 


Test Page 
44.1. Arm assembly ..sseeseeee 4-32 
4.4.2. Blower Mmotor...cscereees 4-32 
4.4.3. Door lock ....ccceceseees 4-33 
4.4.4, EOQT Jf BOT se kivgwsiind o:600% 4-33 
4.4.5. File protect / reel seat 4-34 
4.4.6. HarneSS.ceeeecreecees eww 4-34 
4.4.7. Hub lock .. cece ceeessvens 4-34 
4.4.8. Novram offset ..+seseeeee 4-35 
4.4.9. Power supply ..--+sseeeeee 4-35 
4.4.10. Supply motor .....eeeeeee ° 4-36 
4.4.11. Tach assembly ....-+seeees 4-38 
4.4.12.  Takeup motor...csecceees 4-38 
4.4.13. Tape in path....csececeee 4-39 
4.4.14. Common data problems... 4-40 
4.4.15. Read threshold...eseseeee 4-40 
4.4.16. Set Internal/Field ........ 4-4] 


Mode (test 542) 
4.4.17. Automatic Write Current 4-42 
Calibration (test 513) 
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4.4.1 Arm assembly 


Does the arm bind when you move it? 


oe 


Yes - Perform visual inspection for anything interfering with arm 
movement. 


No - Continue at step 2. 


Enter test 124. Pull the arm back to its stop while watching voltage on 
front panel display. Does the voltage change? 


Yes - Continue at step 3. 
No - Continue at step 4. 


Record the voltage at rest, record the voltage at full arm travel. Is the 
difference between the two at least 2 VDC, but no more than 12.5 VDC? 


Yes - PASS. 
No - Replace Sensor/Servo board. 
Check (Harness). Is it ok? 


Yes - Replace Sensor/Servo board. 


4.4.2. Blower motor 


l. 


Enter test 134. Can you hear the blower come on? 


Yes - PASS, 

No - Continue at step 2. 

Check Sensor/Servo board for blower signal at R35 for PWB Set A; J1-5 
for PWB Set B and Set C. The signal drops from +12V to +5V when the 
motor is activated with PWB Set A, and from +5V to 0 with PWB Set B or 
Set C, 

Yes - Continue at step 3. 

No - Replace Sensor/Servo board. 

Turn off the power. Check voltage from power supply to blower by 
unplugging the P4 connector (a small, 3 position connector next to the 
blower motor). Place a AC voltmeter on pins 1 and 2 (female part of 
connector). Do you measure 110-140 Vac? 

Yes - Replace blower motor. 


No - Replace power supply. 
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4.4.3. Door lock 


a 


Open the front door and the top cover of the drive. Enter test 132. 
Looking through the opening between the front panel and the top plate on 
the left side of the drive, can you see the door lock solenoid pulling in 
then releasing, and does the display show "UNLOCKED"? 


Yes - Continue step 3. 
No - Continue at step 2. 


Check (Harness). Is it ok? 
Yes - Replace Sensor/Servo board. 


Press load button. Display should show "SW CLSD". Close both top 
cover and front door. Press load. Does drive show "LOCKED"? 


Yes - PASS. 


No - Replace door lock assembly. 


4.4.4. EOT/BOT 


ae 


Enter test 131. Place a tape marker in front of the BOT sensor in 
approximately the same place as the tape would hold it. Does the LOAD 
LED come on? 


Yes - Continue at step 2. 


No - Continue at step 3. 


Place tape marker in front of the EOT sensor. Does the UNLOAD led 
come on? 


Yes - PASS. 

No - Continue at step 3. 

Check (Harness). Is it ok? 

Yes - Continue at step 4. 

On the Sensor/Servo board, check R122 on PWB Set A, R195 on PWB Set 
B, or R150 on PWB Set C for +5 Vdc to sensor. Is the voltage between 
4.85 and 5.15 Vdc? 


Yes - Replace EOT/BOT sensor. 
No - Replace Sensor/Servo board. 


4.4.5 File protect / reel seat 


te 


2. 


De 


4.4.6. Harness 


l. 


4.4.7. Hub lock 


l. 


Place a write enabled reel of scratch tape in the drive. Enter test 131. 
Observe the "UNLOAD INDICATOR" comes on. 


Yes - PASS. 
No - Continue at step 2. 


Is the (Harness) ok? 
Yes - Continue at step 3. 


Measure power to sensor on Sensor/Servo board at R118 for PWB Set A, 
R270 for PWB Set B, or R149 for PWB Set C. Is it between 4.85 to 5.15 
Vdc? 

Yes - Replace file protect / ree! seat sensor. 


No - Replace Sensor/Servo board, 


Check the harness where it connects with the sub-assembly under test. Is 
the connection ok? 

Yes - Continue at step 2. 

No - Repair or replace harness. 

Check the harness where it connects with 'the Sensor/Servo board. Is the 
connection ok? 

Yes - PASS. 


No - Repair or replace harness. 


Open top cover of drive. Face the drive and turn the supply reel so that 
the reel seat tab is in the 10 o'clock position. Look through the hole in 
the top plate next to the supply reel at about 8 o'clock. Enter test 132. 
Does the hub lock move? 

Yes - Continue at step 2. 

No - Continue at step 3, 

While the door lock is pulled in (Display shows "UNLOCKED"), turn the 
supply hub slowly by hand counterclockwise. Does the hub stop with the 
reel seat tab at about the 9 o'clock position? 

Yes - PASS. 


No - Remove the supply hub and repair or replace the hub or bellcrank as 
necessary. 
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Check (Harness). Is the connection ok? 
Yes - Continue at step 4. 


Check power to the hublock on Sensor/Servo board at CR39 cathode for 
PWB Set A, CR58 cathode for PWB Set B, or CR27 cathode for PWB Set 
C. Does the voltage toggle between -15 and +10 volts? 


Yes - Replace the hublock. 
No - Replace the Sensor/Servo board. 


4.4.8. NOVRAM offset 


1. 


From Unload state. Measure voltage across Supply and Takeup motors on 
the Sensor/Servo board at TP-7 and 8 for PWB Set A, TP 34 and 35 for 
PWB Set B, and TP-37 and 38 for PWB Set C for the supply; TP-6 and 9 
for PWB Set A, TP 32 and 33 for PWB Set B, and TP-35 and 36 for PWB 
Set C for the takeup. Are both measurements less than 50 millivolts? 


Yes - PASS. 
No - Adjust offset using procedure 5.34.4. 


4.4.9. Power supply 


i. 


Is this a TUV machine? 


- Yes - Continue at step 2. 


No - Continue at step 3. 


On the Sensor/Servo board is the +37 volts measured at TP-5 on PWB Set 
A, the positive side of C4 on PWB Set B or the positive side of C6 on 
PWB Set C between +31.5 and +41 volts? 

Yes - Continue at step 4. 

No - Continue at step 9. 

On the Sensor/Servo board is the +57 volts measured at TP-5 on PWB Set 
A, the positive side of C4 on PWB Set B, or the positive side of C6 on 
PWB Set C between +48.5 and +63 volts? 

Yes - Continue at step 4. 

No - Continue at step 9. 

On the Sensor/Servo board at TP-42 for PWB Set A, the positive side of 
C258 for PWB Set B, or TP-13 for PWB Set C, is the +5 Vdc between 
+4.85 to +5.35 Vde? 

Yes - Continue at step 5. 

No - Continue at step 13. 


On the Sensor/Servo board at TP-37 for PWB set A, TP-2 for PWB Set B, 
or TP-4 for PWB Set C, is the +6 Vde between +5.64 to +6.36 Vdc? 
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10. 


ll. 


12. 


13. 


Yes - Continue at step 6. 
No - Continue at step 13, 


On the Sensor/Servo board at TP-38 for PWB Set A, TP-1 for PWB Set B, 
or TP-] for PWB Set C, is the -6 Vde between -6.36 to -5.64 Vdc? 


Yes - Continue at step 7. 


No - Continue at step 13. 


On the Sensor/Servo board at TP-39 for PWB Set A, TP-4 for PWB Set B, 
or TP-3 for PWB Set C, is the +12 Vdc, between +11.28 to +12.72 Vdc? 


Yes - Continue at step 5. 
No - Continue at step 13. 


On the Sensor/Servo board at TP-40 for PWB Set A, TP-3 for PWB Set B, 
or TP-2 for PWB Set C, is the -12 Vde between -12.72 to -11.28 Vdc? 


Yes - PASS. 
No - Continue at step 13. 


Check the (Harness) where it plugs into the power supply. 
Is the power cord ok? 


Yes - Continue at step 1l. 


No - Replace power cord 
Is the fuse at the rear of the drive ok? 


Yes - Continue at step 12. 


No - Replace fuse 
Is the power switch ok? 


Yes - Replace power supply 
No - Replace power switch 


Replace the Sensor/Servo board. Is the voltage ok now? 


Yes - PASS. 


No - Turn off the power and reinstall the original Sensor/Servo board. 
Pull out the other boards one at a time until voltage is ok. Replace the 
board that was causing the problem. 


4.4.10. Supply motor 


1. 


With power off, turn supply motor by hand. Does motor turn in both 
directions smoothly? 


10. 


Yes - Continue at step 2. 


No - Replace supply motor. 
Enter test 111. Before selecting a test mode, does the motor spin? 


Yes - Continue at step 6. 


No - continue at step 3. 


Select the manual supply mode in test 111. Run the supply motor up to 
approximately 50 counts. Does the motor move? 


Yes - Continue at step 8. 
No - Continue at step 4. 


Check the (Harness). Is it ok? 
Yes - Continue at step 5. 
Is the drive on the Sensor/Servo board ok? 


Yes - Replace motor. 


No - Replace Sensor/Servo board. 


Is the motor spinning fast or slow? 


_ Fast - Continue at step 10. 


Slow - Continue at step 7. 
Check (NOVRAM) offsets. Are they ok? 


Yes - Replace Sensor/Servo board. 
No - Adjust the offset using procedure 5.34.4. 


Is the speed of the motor fairly constant? 


Yes - Continue at step 9. 
No - Replace Sensor/Servo board. 


Reverse direction of the motor. Is the speed about the same as in the 
opposite direction? 


Yes - PASS. 
No - Continue at step 7. 


Replace Sensor/Servo board. Does motor still spin fast? 


Yes - Reinstall first servo board and continue at step 7. 
No - PASS. 
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4.4.11. Tach assembly 
1. Enter 111 auto oscillate mode. Are both tach phases on the Sensor/Servo 
board ok? (Use O-scope and read at U1IL pin 13 and pin 14 for PWB Set 
A, U16H pins 13 and 14 for PWB Set B, or U12J pins 2 and 13 for PWB 

Set C.) 


Yes - PASS. 


No - Continue at step 2. 
2. Check (Harness). Is it ok? 
Yes - Continue at step 3. 
3. Is the power from the Sensor/Servo board to the tach ok? 


Yes - Replace the tach assembly. 


No - Replace the Sensor/Servo board. 


t 
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4.4.12. Takeup motor 


1. With power off, turn takeup motor by hand. Does motor turn in both 
directions smoothly? 


Yes - Continue at step 2. 


No - Replace takeup motor. 
2. Enter test 111. Before selecting a test mode, does the motor spin? 


Yes - Continue at step 6. 


No - continue at step 3. 


3. Select the "MAN TAKE-UP" mode in test 111. Run the takeup motor up 
to approximately 50 counts. Does the motor move? 


Yes - Continue at step 8. 


No - Continue at step 4. 
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4. Check the (Harness). Is it ok? 
Yes - Continue at step 5. 
5. Is the drive on the Sensor/Servo board ok? 


Yes - Replace motor. 
No - Replace Sensor/Servo board. 


6. Is the motor spinning fast or slow? 


Fast - Continue at step 10. 
Slow - Continue at step 7. 


7. Check (NOVRAM) offsets. Are they ok? 


Yes - Replace Sensor/Servo board. 


No - Adjust the offset using procedure 5.34.4. 
8. Is the speed of the motor fairly constant? 


Yes - Continue at step 9. 


No- Replace Sensor/Servo board. 


9, Reverse direction of the motor. Is the speed about the same as in the 
opposite direction? 


Yes - PASS. 


No - Continue at step 7. 
10. Replace Sensor/Servo board. Does motor still spin fast? 


Yes - Reinstall first servo board and continue at step 7. 
No - PASS. 


4.4.13. Tape in path 


1. Enter test 131. Place your hand between the tape in path transmitter and 
receiver. Does the "T" in the display come on? 


Yes - PASS. 


No - Continue at step 2. 


2. Is the (Harness) ok? 
Yes - Continue at step 3. 
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3. 


On the Sensor/Servo board, check R118 for PWB Set A, R270 for PWB 
Set B, or R149 for PWB Set C for power to the tape-in-path transmitter 
and receiver. Is the voltage between 4.85 to 5.35 Vdc? 


Yes - Replace the transmitter, if that does not fix the problem, replace 
the receiver. 


No - Replace the Sensor/Servo board. 


4.4.14. Common data problems 


is 


va 


Check (Read threshold). 

Check head cables. 

Clean head, tape scraper, and roller guides. 

Check the NOVRAM configuration with the values that were recorded 


before the drive started having problems. Pay special attention to the 
Parity, ramp delay, and transfer rate. 


4.4.15. Read threshold 


1. 


Enter test 212, Measure and record read after write envelope on the 
Data board at TP-60, TP-62, and TP-64 on PWB Set A; TP-93, TP-96, and 
TP-99 on PWB Sets B and C. Read the value from the zero point to the 
positive peak of the wave form. Average these three readings together 
for the other calculations. Measure and record Vcom at U15U pin 7 on 
PWB Set A and U26U pin 7 on PWB Sets B and C. This is Vcoml. Rewind 
and exit test. Measure and record Vcom once more. This is Vcom2. Is 
the average of the read after write envelope readings between the min 
and max values for Vcoml in the read threshold table at the end of this 
test? (If the value you get isn't in the table, the average read after write 
envelope times 30% should be equal to Vcom1 plus or minus 5%.) 


Yes - Continue at step 2. 

No - Run (test 513) to set. read threshold. 

Is the average of the readings between the min and max values for 
Vcom2 in the read threshold table at the end of this test? (If the value 
you get isn't in the table, the average read after write envelope times 
15% should be equal to Vcoml plus or minus 3%.) 

Yes - PASS. 

No - Run (test 513) to set read threshold. 
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Read Threshold Table 


VCOM1 VCOM2 

Peak 

Average min max min max 
0.500 0.133 0.147 0.049 0.052 
0.600 0.160 0.176 0.058 0.062 
0.700 0.186 0.206 0.068 0.072 
0.800 0.213 0.235 0.078 0.082 
0.900 0.239 0.265 0.087 0.093 
1.000 0.266 0.294 0.097 0.103 
1.100 0.293 0.323 0.107 0.113 
1.200 0.319 0.353 0.116 0.124 
1.300 0.346 0.382 0.126 0.134 
1.400 0.372 0.412 0.136 0.144 
1.500 0.399 0.441 0.146 0.155 
1.600 0.426 0.470 0.155 0.165 
1.700 0.452 0.500 0.165 0.175 
1.800 0.479 0.529 0.175 0.185 
1.900 0.505 0.559 0.184 . 0.196 
2.000 0.532 0.588 0.194 - 0.206 


4.4.16. Set Internal/Field Mode (Test 542) 


CAUTION: Care must be taken when using 500 series tests. Follow 
instruction to the letter. Failure to do so could render the GCR unit 
inoperable. 


(Internal Mode) 


1. 


Enter test 542, does display scrol! "SET FIELD MODE? YES NO". 


Yes - Press the UNLOAD switch, then the DENSITY SELECT switch to 
exit the test. 

No - Continue to step 2. 

"PASSWORD ?" is displayed, enter 54524. Display now reads "MODE ?", 


press the LOAD switch and now "INTERNAL" is displayed, press 
DENSITY SELECT switch to exit the test. 


You are now in the internal mode and can run test 513. 


(Field Mode) 


1. 


Enter test 542, does display show "SET FIELD MODE? YES NO". 


Yes - Press LOAD switch and "YES" is now displayed. Press DENSITY 
SELECT to exit the test. 


No - "PASSWORD" is displayed. Press the WRT EN/TEST switch to 
cance! the test. 
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4.4.17.A Automatic Write Current Calibration (-006 and lower firmware) 


1. 


2. 


3. 


4. 


This test requires that a write enabled tape be loaded before entering. 
Enter test 513 per instructions in 4.4.16. 


Test will now run automatically. When test is done the display will 
either read "PASS" or "FAIL". Did the test pass? 


Yes - PASS Go to step 4. 


No - FAIL, Check the last component that was installed prior to running 
this test. Check all contacts and connections and the backplane. 


Return the tape drive back to Field Mode (test 542). 


4.4.17.B Write Current Calibration (-007 and higher firmware) 


l. 


2. 


i 


4, 


Connect a jumper between U1H Pin 1 and ground on the Data PWB. 


Power up the tape drive, enter test 142, and record for later use the 
values of options 22 through 27. 


Exit test 142. 


Enter test 542, 


CAUTION: Care must be taken when using 500-series tests. Follow 
instructions exactly. Failure to do so could render the tape drive inoperable. 


Is "SET FIELD MODE? YES NO" displayed? 


Yes - Press the UNLOAD switch; "NO" is displayed. Press the DENSITY 
SELECT switch; the UNLOAD LED goes on. Go to Step 6. 


NO - Go to Step 5. 


"PASS WD?" is displayed. Enter 54524; "MODE?" is displayed. Press the 
LOAD switch; "INTERNAL" is displayed. Press the DENSITY SELECT 
switch; the UNLOAD LED goes on. Go to Step 6. 


Load a good quality 10.5-inch reel of write-enabled tape, preferably a 
Standard Output Tape. Data will be written to the tape. 


Enter test 513. "HEAD CAL" is displayed for several seconds, then 
"READY" or "-60 MV" is displayed. If "-60 MV" is displayed, go to step 
8. If "READY" is displayed, go to step 9. 


(The +5V supply is low or the -12V supply is high; the VCOM line may 
have a negative offset that cannot be adjusted automatically by the tape 
drive.) The LOAD, UNLOAD, and ONLINE LEDs are on; the WRT 
EN/TEST LED is flashing. 
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10. 


Connect a digital volt meter to the VCOM line at pin 7 of any read 
amplifier chip. Set the offset to -60 + 1.2 millivolts using the front panel 
switches as follows: 


LOAD Adds 2.2 millivolts of positive offset with each actuation. No 
more than +60 millivolts can be added. If the maximum 
offset is added without reaching -60 + 1.2 millivolts, exit test 
513 (press UNLOAD) and start troubleshooting with the 
Sense/Servo PWB. 


UNLOAD Aborts test 513 and unloads tape. NOVRAM data is not 
changed. 


ONLINE Same as LOAD except that a negative 2.2 millivolts is added 
per actuation. 


WRTEN Exits this adjustment and continues at Step 9. 
TEST 


NOTE: If a digital volt meter is not available, press the LOAD switch 
twice to partially compensate for the negative offset. Press the WRT 
EN/TEST switch to continue to Step 9. 


The UNLOAD and WRT EN/TEST LEDs are flashing. At this point you 
have the option of exiting test 513. Press the UNLOAD switch to exit 
the test and unload tape. Press the WRT EN/TEST switch to continue. 


Values for the three operating densities will be entered during this step. 
They are found in one of two places: 1) At the top of the read/write 
head a tag has the values for 6250 and 3200 bpi; the lower value is the 
6250 bpi current, the higher value is the 3200 bpi current. The 1600 bpi 
current is 4100. 2) If the tag is not there, use the NOVRAM values 
recorded in Step 2, options 22 (6250 bpi), and 24 (3200 bpi). 


The LOAD, UNLOAD, and DENSITY SELECT LEDs are on. The density 
display reads "6250 BPI" and the alphanumeric display shows tens of 
microamperes (e.g., 1567 equals 15.67 milliamps). Enter the appropriate 

values for each density using the front panel switches as follows: . 


LOAD The first actuation starts tape motion, and an all ones pattern 
is written to tape at the displayed density. Successive 
actuations increase the current value in increments of 25 on 
the display (equals 0.25 milliamps). Pressing the ADRS 
SELECT switch while actuating the LOAD switch reduces the 
increments to 1 on the display (0.01 milliamps). In 6250 bpi 
density, the drive writes to all nine tracks; in 1600 and 3200 
bpi, it writes to the six file mark tracks. 


UNLOAD Same as LOAD, except that current value is decreased. The 
ADRS SELECT switch reduces decreases to 1 on the display. 


ONLINE Stops tape motion. 
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ll. 


12. 


13. 


14. 


15. 


WRT EN Exits this step and continues at Step 11. This switch does not 
TEST function until all densities have been set and tape motion 
stopped; the WRT EN/TEST LED then flashes. 


DENSITY Selects each density for editing or reviewing. Tape motion 
SELECT must be stopped. 


This step runs automatically. The tape drive determines the correct read 
threshold for each density based on the values entered during Step 10 and 
writes to tape in each density. When this step is completed, "THR 
DONE" is displayed, the LOAD, ONLINE, and DENSITY SELECT LEDs 
are on, and WRT EN/TEST is flashing. 


The average peak-read amplitude (EOUT) and read-after-write (RAW) 
voltages can now be examined or this step may be skipped by pressing the 
WRT EN/TEST switch. The front panel switches function as follows: 


LOAD The first actuation causes "EOQUT AVG" then the value of the 
selected density in millivolts to be displayed. The second 
actuation causes "THRESHLD" then the value of the new 
RAW voltage to be displayed. Used in conjuction with the 
DENSITY SELECT switch. 


ONLINE Aborts the display sequence started by pressing the LOAD 
: switch. (The LOAD switch may be pressed again.) 


WRT EN Exits this step and continues at Step 13. 
TEST 


DENSITY Changes the density of the EOUT and RAW voltages being 
SELECT displayed. Used in conjunction with the LOAD switch. 


"SAVE NEW" is displayed and the LOAD and UNLOAD LEDs are 
flashing. This step allows the new values to be written to NOVRAM or 
the existing values to be retained. The front panel switches function as 
follows: 


LOAD A 'yes' response. New values are written to NOVRAM. 


UNLOAD A 'no' response. New values are discarded and the existing 
values remain in NOVRAM. 


After a yes or no response is entered, "NEW DATA" or "OLD DATA", 
respectively, is displayed for several seconds. 


NOTE: If you use tests 142 or 242 to verify values just entered, the 
values may differ slightly because of binary to decimal translation. 
Readings that vary by up to 20 counts are acceptable. 


Enter test 542. "SET FIELD MODE? YES NO?" is displayed. Press the 
LOAD switch, then the DENSITY SELECT switch. 


Unload the tape. Switch the drive power off. 
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16. Remove the jumper from the Data PWB. 


17. Remove the safety pin from the support arm. Lower the drive to the 
operating position. Secure the chassis retaining screws. 
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Chapter 5. Preventive Maintenance and Replacement Procedures 
5.1 Preventive Maintenance Schedule 


Instructions for performing the maintenance listed in the table below are in section 
6.3. 


Part Frequency (hours) 
Tachometer Roller 4o* 
Hub pads 40* 
Take Up Hub 4o* 
Roller Guides 40* 
Sensors 40* 
Head 20* 
Tape Cleaner 40* 
Filter Quarterly 


* The schedule should be performed weekly if enough hours are not accumulated in 
a typical week. 
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5.2 Placing Unit In Operator Access Position 


1. 


5. 


Switch off ac power. 


CAUTION: If the tape unit is to be extended on its slides 
from the equipment rack for maintenance, ensure that the 
rack is stabilized. Weight of the transport in the extended 
position could upset an inadequately mounted equipment rack. 


Pull the tape unit out of the rack by using the front pane! at 
position (1). 


Withdraw the drive on its slides. Make sure the tape unit is 
clear of the unit above before you open the top cover. 


Open the top cover and support it with the stay arm (2). 


Open the operator access cover (3). 
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5.3 Placing Unit In Service Position 


6. 


7. 


ll. 
12. 


Switch off ac power. 


CAUTION: Before extending the drive on its slides from the 
equipment rack for maintenance, ensure that the rack is 
stabilized. Weight of the transport in the extended position 
could upset an inadequately mounted equipment rack. 


Pull the tape unit out of the rack by using the front panel at 
position (1). 


While holding the front panel firmly, withdraw the drive on its 
slides until the slide locks engage. Make sure the tape unit is 
clear of the unit above before opening the top cover. 


Open the top cover and secure it with the stay arm provided. 


Loosen the two spring-loaded screws (2) on both sides of the 
base plate. 


Close the top cover. 


Lift up on the two lower corners of the front panel to its 
maximum position. The latch mechanism locks in an upright 
position. Install the locking pin (4) provided. 


WARNING 

Insert the provided locking pin (4) into the hole (3) in the tape 
unit support arm. Never service the tape unit in the service 
position unless you install the locking pin. See Illustration. 


ec 
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2.4 Restoring Unit To Operating Position 


5.5 Front Panel 


5.5.1 Removal 


1. 


2. 


3. 


Switch off ac power. 


Remove the lock pin (4), and pull up on the tape unit to 
release the latch mechanism. 


While lowering the drive, make sure that the cables are secure 
and are not pinched. 


Open the top cover and secure it with the stay arm provided. 


Secure the spring-loaded screws (2) to lock the base unit to 
the frame. 


Close the top cover. 


Press in on the locking tabs in the slides and push the tape 
unit into the rack until secure. 


Switch off ac power. 
Disconnect the ac power cord. 
Place the unit in the service position. 


Note the wire positions and disconnect the ac power switch 
cable (1) from the ac power switch. 


Disconnect the cable connector (2) from the switch-LED front 
panel. 


Disconnect the cable connector (3) from the alphanumeric 
display. 


Remove the four screws (4), flat washers (5), and lockwashers 
(6). 
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Lift the front panel from the unit. Note the position of 


the air ducts for replacement. 


8. 


ed 
& 
o 
E 
o 
o 
@ 
em 
a 
® 
w 
2 
uw 
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reverse the removal procedure 


be sure to replace al! air ducts. 


To replace the front cover, 


steps. Also, 
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5.6 Top Cover 
5.6.1 Removal 
l. Switch off ac power. 


2. Place the unit in the operator access position. (See 
section 5.1.) 


3. Remove the four screws (1), and four washers (2) to 
remove the cover. 


5.6.2 Replacement 


To replace the top cover, reverse the removal procedure 
steps. Proceed to the adjustment procedure. 


5.6.3 Adjustment 


1. Adjust the rear hinges so that the top cover opens and 
closes without binding on the front cover. 


2. Adjust the ball latches on the top cover to ensure that 
the top cover is fully closed. 
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5.7 Operator Access Cover 
5.7.1 Removal 
1. Switch off ac power. 
2. Place the unit in the service position. (See section 5.2.) 
3, Remove the front panel. (See section 5.5.) 
4. Remove the two springs (1). 


Note: The springs are under compression. Take care 
when removing them. 


5, Push out the operator access cover (2) from the rear of 
the front cover. 


5-7 


5.7.2 Replacement 


To install the operator access cover, reverse the removal procedures. 
Ensure that the bearing surface of each arm has a small amount of 
Lubriplate on it. 


1. Open and close the operator access cover. 


2. Make sure that the access cover returns to the fully closed 
position. 


3. If the access cover does not close properly, adjust the two 
springs (2) and repeat until the cover closes properly. 


3.8 Cover Lock Assembly 


5.8.1 Removal 


1. Switch off ac power. 

2. Place the unit in the service position. (See section 5.3.) 
3. Remove the front panel. 

4. Remove the main air duct. (See section 2.2.) 

9. Locate the cover lock assembly (4) next to the air duct. 


6. Remove the two screws (1), two lock washers (2), and two 
washers (3) from the cover lock assembly. 


7. Remove the connector from the lock assembly. 


wo pecerrrre 
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5.8.2 Replacement 


5.8.3 Service Check 


5.8.4 Adjustment 


2° 


5. 


Install the assembly and reverse the removal procedure. 


Perform the adjustment procedure, 5.8.4. 


Enable test 132 with both of the covers closed. (See 
section 4.1.3 for diagnostic tests.) 


When both of the covers and the cover lock assembly are 
properly adjusted, the On-line LED should be off. If not, 
perform the adjustment procedure 5.8.4. 


Close the top cover of the tape unit. 


Attempt to close the operator access cover with light 
pressure. If the access cover does not close completely, 
loosen the screws, and push the cover lock assembly 
toward the front of the unit until the access. cover closes. 


Switch or: ac power and press the Load switch. If the 
LOADING message is displayed, cover lock assembly is 
properly positioned. If the NO DOOR LOCK message is 
displayed, loosen the screws, and push the cover lock 
assembly slightly forward toward the front of the tape 
unit. 


Repeat step 3 until the Loading LED is flashing. 


Restore the unit to an operating position. (See 
section 5.2.) 
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5.9 AC Power Switch 


5.9.1 Removal 


5.9.2 Replacement 


w 
e 


ad 


Switch off ac power. 
Disconnect the ac power cord. 
Place the unit in the service position. (See section 5.2.) 


Disconnect the ac power switch cable (2) from the 
switch. Note the position of the wires for replacement. 


Bend the tabs (1) that hold the switch to the panel, and 
push the switch out from the back. 


Install the switch. 


Bend the tabs in back of the switch as necessary for a 
proper fit. 


Reinstall ac cable (2) to the switch terminals. 


5.10 Switch-LED Front Panel 


5.10.1 Removal 


1, 


5. 


5.10.2 Replacement 


Switch off ac power. 
Place the unit in the service position. (See section 5.2.) 
Remove the connector (3) from the switch panel back. 


Remove the front cover. (See section 5.5.) 


Remove the switch-LED panel (1) from the front cover by 
peeling off from the front. 


Install the panel, and reverse the removal procedure. 
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5.11 Alphanumeric Display 
>.11.1 Removal 
1. Switch off ac power. 
2. Place the unit in the service position. (See section 5.2.) 
3. Remove connector (5) from back of display PWB. 
4. Remove nut (1), lockwasher (2), and flatwasher (3). 


5. Remove push-on retaining rings (4). 


6. Remove cover (7) and diagnostic PWB (6) from front 
panel. 


5.11.2 Replacement 


Install the diagnostic PWB, and reverse the removal 
procedure. 


5.12 Fuse 
5.12.1 Remeval 
1. Switch off ac power. 
2. Disconnect the ac power cord. 


3, Locate the fuse Fl on the power supply enclosure through the 
rear of the chassis and remove it. 


4. For 100-120V range, use a 6.25A slow-blow fuse for drives 
with 57V Servo PWBs or a 4A slow-blow for 37V PWBs. 


5, For 200-240V range, use a 3A slow-blow fuse for drives with 
57V Servo PWBs or a 2A slow-blow fuse for 37V PWBs. 


jet ay ase ee cae 


5.12.2 Replacement 


To replace the fuse, reverse the removal! procedure steps. 


2.13 Power Supply Enclosure and PWB 


5.13.1 Removal 


Switch eff ac power and disconnect the ac power cord. 


12. 


13. 


14, 


1D. 


Switch off ac power and disconnect the ac power cord. 
Place the unit in the service position. (See section 5.2.) 


Remove the four tape unit boards from the PWB rack. 
(See sections 5.34 through 5.37.) 


Remove the front panel. (See section 5.5.) Remove the 
main and smaller air duct 


Cut the cable ties holding the cables to the left side and 
frant cf the enclosure. Disconnect the connectors to the 
front of the enclosures. 


Remove the screw attaching the ground wire to the side 
fe) al 


* the air pump assembly. Cut the cable tie around the 
Ait Cump: ‘corinecto: anc disconnect the air pump from the 
wiring harness. 


Remove nut ‘12’ which secures Blower Motor to top 
plate, 


ry 


“emove the power supply cover, 


Remove the nut (1) and flatwasher (2) holding AC line 
filter bracket to the enclosure. 


Femove the two socket head screws (3), two lockwashers 
‘4, and two flatwashers (5) from the rear of the 
enclosure. 


Remove the two screws (6), two lockwashers (7), and two 
flatwashers (8) from the front of the enclosure. 


Disconnect the connector from the take-up motor to the 
power supply PWB. 


Remove the four screws (9), lockwashers (10), and 
flatwashers (11) securing the power suza:v PWB. 


Carefully lower the power supply enclosure and PWB 
from the top plate. 


Remove the power supply PWB from te enclosure. 


5.13.2 Replacement 


i) 
* 


Non je ee) 


To replace the power supply enclosure, reverse the 
removal procedure steps. Make sure not to pinch any 
cables when replacing the enclosure. 


Use replacement cable ties to replace the cables. 


| 3.14 Blower Motor 
5.14.1 Removal 
l. Switch off ac power. 
2. Disconnect the ac power cord. 
3. Place the unit in the service position. (See section 5.2.) 


4, Note that a ground wire is attached to the power supply cover 
and remove the power supply cover. 


2. Remove the cable ties on the power supply enclosure and 
remove the power supply enclosure. (See section 5.13.) 


6. Remove the three nuts (1) that attach the blower motor to the 
power supply enclosure. 


7, Remove the nut (2) and washer (3) securing the blower motor 
to its bracket. 


5.14.2 Replacement 


Replace the blower motor by reversing the removal procedure. 
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5.15 AC Transformer 


5.15.1 Removal 


2. 


3. 


5.15.2 Replacement 


Switch off ac power. 

Disconnect the ac power cord. 

Place the unit in the service position. (See section 5.2.) 
Remove the front cover. (See section 5.5.) 

Remove the air duct that is in front of the transformer. 
Remove plug from the transformer. 

Remove the four screws (1), four lockwashers (2), and 


four washers (3) from the base of the transformer. Note 
the position of the cable ties and remove them. 


Install transformer with the screws removed earlier. Reverse 
the removal steps for replacement. 


5.16 AC Line Cord 
5.16.1 Removal 
l. Switch off ac power. 
2. Disconnect the power cord from the ac socket. 


3. Disconnect the ac power cord (1) from the back of the 
unit. 


5.16.2 Replacement 


Reverse the removal procedure to replace ac line cord. 
Replace with the same type of cord and plug. 


5.17 Supply Reel Hub 
5.17.1 Removal 
1. Switch off ac power. 


2. Place the unit in the operator access position. (See 
section 5.1.) 


5.17.2 Replacement 


7. 


Open the top cover and operator access cover. 
Measure the hub height and record the value. 


Rotate the supply hub until the clamp screws (1) are 
aligned with the front cover. 


Locate the access holes in the hub and insert the wrench 


_ from the front of the machine to loosen the two screws 


(1). 


Lift the hub off the motor shaft. 


Front cover 
; 


‘ 


Supp'v mosor 
mounting 
screws 4 


Place the hub on the shaft. Do not tighten the screws. 
Proceed to the adjustment procedure. 
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5.17.3 Adjustment 


5.18 Read/Write Head 
5.18.1 Removal 


3. 


8. 


With the reel hub pads down, insert the ruler scale (2) 
between the reel hub pad and the hub. Make sure the 
hub is in the position shown. 


If only the supply hub was removed for repair or 
replacement, then use the hub height value recorded in 
the preceding removal steps and continue with step 4. If 
not, proceed to step 3. 


Adjust the hub on the shaft until you obtain a gap of 25 
mm (1 inch) between the motor case and edge of the 
hub. Tighten the screws (1). 


Check the gap. If it is correct, proceed to step 5; if not, 
do step 3 until a proper gap is obtained. 


Enable diagnostic test 131 to check the supply reel tab 
sensor. (See section 4.1 for diagnostic tests.) If the test 
is not correct, adjust the hub up or down for the proper 
LEM results. tas 


Load a tape and manually lock and unlock by running 
test 132, and check to see that the hub locks and unlocks 
properly. 


Enable diagnostic test 212. At 100 ips, run the tape out 
to the EOT marker and start the test in the reverse 
direction. Observe the tape while it is rewinding onto 
the supply reel. If the tape is not centered on the hub, 
adjust the hub height as necessary. 


Restore the unit to the operating position. (See section 
5.3.) 


Switch off ac power. 
Place the unit in the service position. (See section 5.2.) 


Remove the read and write cables from the head 
assembly. 


Remove Azimuth adjusting screw (4). 


While supporting the read/write head with your hand, 
remove four screws (2), four lockwashers (3), four 
washers (4) and remove the head from the tape unit. 


CAUTION: Use extreme care when removing and 
replacing the read/write head; do not allow ANYTHING 
to come in contact with the FACE of the HEAD. 
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2. Hold the head in place and tighten the four mounting screws 
within equal amount of torque. Verify wrap angle adjustment 
after tightening screws. 

3, Section 5.19.3 and perform the Tape Scraper Adjustment. 


4, Load a skew tape, Cipher Part No. 799019-401, WITHOUT a 
write enable ring. 


5. Disable the front panel door and top cover interlock using 
test 133. Refer to section 4.1.3. 

6. Press the Load/Rewind switch to load the tape. 

7. Connect the oscilloscope to J1-19 on the Data Board. 


8. Remove the center adjustment screws, and clean dried 
Vibratight. 


9. Apply fresh Vibratight, Cipher Part No. 209990-075, to threads of 
adjustment screw and reinstall loosely into baseplate. 


10. Use test 212 (section 4.1.4) in 1600 bpi mode to move tape 
forward at 100 ips. 


ll. Adjust azimuth screw so that outputs of all tracks fall within 
12% or less of the byte-to-byte period. See Figure 5.18.3 Skew 
Adjustment Waveform. 


12. Alternate tape direction between forward and reverse and 
optimize skew adjustment by minimizing the skew pulse width. 
Make final adjustment by optimizing forward skew (smallest 
skew pulse). Run forward to EOT and run reverse to BOT 
without stopping. 


13. Apply torque seal, Cipher Part No. 209994-025 to head of 
adjustment screw. Run Test 513. 


14. Unload the skew tape and refer to section 5.38 to check tape 
path alignment. 


15. Perform Test 542 (section 4.4.16) and Test 513 (section 4.4.17). 


5.19 Tape Scraper 
5.19.1 Removal 
1. Remove two socket-head screws (3), nuts (1), lockwashers (5), 
and flat washer (2). 
5.19.2 Replacement 


1. Install replacement scraper in reverse order of removal. 
5.19.3 Adjustment 


j. Insert and load a tape. 


2. Loosen socket-head screws (3) and move tape scraper away from 
tape. 


5-21 


5. Disable the front panel door and top cover interlock using 
test 133. Refer to section 4.1.3. 


6. Press the Load/Rewind switch to load the tape. 
7. Connect the oscilloscope to J1-19 on the Data Board. 


8. Remove the center adjustment screws, and clean dried 
Vibratight. 


9. Apply fresh Vibratight, Cipher Part No. 209990-075, to threads of 
adjustment screw and reinstall loosely into baseplate. 


10. Use test 212 (section 4.1.4) in 1600 bpi mode to move tape 
forward at 100 ips. 


11. Adjust azimuth screw so that outputs of all tracks fall within 
12% or less of the byte-to-byte period. See Figure 5.18.3 Skew 
Adjustment Waveform. 


12. Alternate tape direction between forward and reverse and 
optimize skew adjustment by minimizing the skew pulse width. 
Make final adjustment by optimizing forward skew (smallest 
skew pulse). Run forward to EOT and run reverse to BOT 
without stopping. 


13. Apply torque seal, Cipher Part No. 209994-025 to head of 
adjustment screw. Run Test 513. 


14. Unload the skew tape and refer to section 5.38 to check tape 
- path alignment. 


15. Perform Test 542 (section 4.4.16) and Test 513 (section 4.4.17). 


5.19 Tape Scraper 
5.19.1 Removal 
1. Remove two socket-head screws (3), nuts (1), lockwashers (5), 
and flat washer (2). 
5.19.2 Replacement 


l. Install replacement scraper in reverse order of removal. 
5.19.3 Adjustment 


1. Insert and load a tape. 


2. Loosen socket-head screws (3) and move tape scraper away from 
tape. 


3. Slowly move the tape scraper toward the tape until it just barely 
makes contact with the tape. 


4. Rotate tape scraper until both scraper blades are touching the 
tape, producing two vertical creases in the tape at the points of 
contact. 
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Figure 5.18.3 Skew Adjustment Waveform 
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5.20 Take-Up Hub 


5.20.1 Removal ° 


Verify that tape is touching erase bar. Check for vertical 
crease in tape at the point of contact. 


Tighten socket-head screws (3) and reverify that tape is in 
contact with both blades of tape scraper and the erase bar. 
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Switch off ac power. 


Place the tape unit in the operator access*position. (See 
section 5.1.) 


Open the top cover. 

Measure the hub height and record the value. 

Loosen the two screws (1) on the hub. 

CAUTION: Take care when moving the tachometer toward 
the take-up hub. Do not let the tachometer strike against 


the take-up hub. 


Gently move the tachometer away from the hub and lift 
the hub from the motor shaft. 


Gently rest the tachometer on the motor shaft after you 
remove the hub. 
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5.20.2 Replacement 


5.20.3 Adjustment 


CAUTION: Do not force the top cover closed with the hub 
removed. Damage to the tachometer will occur. 


Replace the take-up hub onto the motor shaft and perform the 
adjustment procedure. 


With the hub in place, insert the ruler scale (2) into the 
hole in the top of the hub. 


Position the hub so that the ruler scale rests on the motor 
case and not on the mounting screws. If only the take-up 
hub was removed for repair or replacement, then use the 
value recorded in the previous removal steps and continue 
with step 4; if not, then proceed with step 3. 


Adjust the hub for a clearance of 38 mm (1.5 inches) from 
the motor case to the top of the hub. Tighten the screws. 


Check the hub height. If it is correct, load a tape and 
check to see if the tape is on the center of the hub. If it is 
not correct, loosen the screws and repeat steps 2 through 4 
until it is correct. 


Restore the unit to an operating position. (See section 
5.3.) 
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5.21 BOT/EOT Sensor 
5.21.1 Removal 
l. Switch off ac power. 


2. Place the tape unit in the operator access position. (See section 
5.3.) : 


3. Remove the two screws (1) and the two lockwashers (2) attaching 
the sensor to the top plate. 


4. Remove the EOQT/BOT sensor and unplug the cable from the 
sensor. 


5.21.2 Replacement 
1. To replace the sensor, reverse the removal procedure. Make 
sure that the base of the sensor is parallel to the edge. of the 
base casting. 
2. Proceed to the Service Check. 
5.21.3 Service Check 


1. Switch off ac power. 


2. Use diagnostic test 131 to check the operation of the EOT/BOT 
sensor. 


3. Restore the unit to an operating position. (See section 5.3.) 
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5.22 Tachometer 


5.22.1 Removal — 


5.22.2 Replacement 


1. 


n 


3. 


4. 


6. 


Switch off ac power. 

Place the unit in the service position. (See section 5.2.) 
Disconnect the tachometer signal cable (6). 

With a retaining ring tool, remove the retaining ring (4) 
from the shaft. Be careful not to drop the shim(s) (3), 


retaining ring 4, or wave washer (5). 


CAUTION: Do not let the tachometer strike sharply against 
the hub. 


Remove the tachometer (1) and the spring (7) from the top 
of the tape unit. 


If the upper and lower bearings (2) are replaced, use 
Loctite 601 or equivalent to set in place. Be careful when 
you remove or replace the bearings. 


1. Carefully insert the tachometer and its spring into the tape 


base plate. 


5.22.3 Adjustment 


2. 
3.23 Tension Arm Bumper 


5.23.1 Removal 


5.23.2 Replacement 
1 ° 


Gently rest the tachometer onto the take-up hub and 
reverse the removal procedures. 


After the shim(s), wave washer, and retaining ring are in 
place, install the retaining ring onto the shaft. The wave 
washer should be compressed to about half its original 
height with the retaining clip. 


Restore the unit to an operating position. (See section 5.3.) 


Switch off ac power. 


Place the tape unit in the operator access position. (See 
section 5.1.) 


Open the top cover and remove the screw (1) and 
lockwasher (2) from the defective bumper. 
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Replace the bumper onto the unit base. 


Position the bumpers so that each one contacts the tension 
arm squarely. Tighten the screws. 


Place the unit in an operating position. (See section 5.3.) 
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5.24 Tension Arm/Air Capacitor Assembly 


STATOR PLATE WIRING 


BLACK A 


CLEAR 


SHIELD WIRE om 


(#5) ON OUTSIDE 
PLATE 


POWER 
SUPPLY 


NOTE. Position shown with Tension arm at 
it's forward tirut. 


5.24.1 Removal 
1. Switch off ac power. 
2. Place the unit in the service position. (See section 5.2.) 


3, Remove the front panel. (See section 5.5.) Remove the 
main air duct. 


4. Remove the screw that attaches the smaller air duct to the 
unit. Remove the air duct. 


5, Remove the two screws (4), -that attach the shutter blade 
(3) to the hub (2). Remove the shutter blade (3). 


9.24.2 Replacement 


9.24.3 Adjustment 


ll. 


Record the position of and remove the clip wires on the 
stator plates. See illustration. 


Remove the three screws (5). Remove the stator plate (6). 


Loosen the screw (1), and remove the shutter hub (2) from 
the tension arm shaft. 


From the top side of the unit, remove the spring (7) from 
the bracket (12). 


From the bottom side of the unit, remove the retaining 
ring (10), wave washer (9), and shim(s) (11) from the shaft. 
Be careful not to drop any springs or washers. 


Remove the tension arm from the unit. If the upper and 
lower bearings (8) are to be replaced, remove them from 
the unit and set in place with Loctite 601. 


Reinstall the tension arm/air capacitor assembly by reversing 
the removal procedures. When you install the shim(s), washer, 
and wave washer, check to see if the wave washer is compressed 
to about half its original height with the retaining ring 
installed. If it is not, add or remove any shim(s) to compress the 
wave washer to about half its original height. 


Note: Replace shutter blade between the two plates 
closest to the casting. 


Loosen the clampscrew (1), and remove the spring (7) on 
the air capacitor arm. Secure the tension arm to the front 
bumper. 


Rotate the shutter blade (3) to within 2.5 mm (.10 inch) 
from the power supply enclosure. 


Check the clearance on the shutter blade. Make sure that 
it does not rub on the stator plates. Tighten the screw (1). 


Swing the tension arm to both limits of travel and check 
for free operation. If it binds, repeat the adjustment until 
the arm swings free to both limits of travel. 


Replace the clip wires on the stator plates, the air ducts 
and the front cover. 


Replace the spring (7) onto the arm. Load a tape to check 


for proper operation and restore the unit to an operating 
position. (See section 5.3.) 
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5.24.4 Service Check 


Activate test 124 to display the compliance arm voltage on the 
alphanumeric display. Check the voltage with the arm in the 
rest position, the voltage displayed should be less the +14.2 
volts. Move the arm forward until it contacts front bumper, the 
voltage should be greater than -14.2 volts. If the voltages are 
not correct, perform the adjustment procedure (5.24.3). 


5.25 Tape-In-Path Transmitter 
5.25.1 Removal 
1. Switch off ac power. 
2. Place the unit in the service position. (See section 5.2.) 


3, Remove the wire connector (3) from the tape-in-path 
transmitter. 


4. Remove the two screws (2) and the two lockwashers (1) from 
the tape-in-path LED. 


5.25.2 Replacement 
For replacement, reverse the above removal procedures, 
5.26 Tape-In-Path Sensor 
5.26.1 Removal 
l. Switch off ac power. 
2. Place the unit in the operator access position. (See section 


5.1.) 
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5.26.2 Replacement 


5.26.5 Adjustment 


Open the top cover and remove one screw (1), one 
lockwasher (2), and one washer (3) from the sensor, 


Note the position of and remove the wire cable connected 
to the sensor. 


Reverse the following procedures for the tape-in-path 
sensor. 


Proceed to the adjustment procedure. 


Place the unit in the service position. (See section 5.2.) 
Switch on ac power. 


Connect a volt meter to connector J9 on the Sense/Servo 
PWB. For PWB Sets A and B, connect the leads to pins 13 
(signal) and 17 (ground). For PWB Set C, connect the leads 
to pins 15 (signal) and 1 (ground). You should get the 
following results: 


CONDITION RESULT 
With tape loaded < 0.1 Vde 
Without tape loaded > 0.4 Vde 


Without any tape in front of the sensor, loosen the screw 
and adjust the sensor for maximum voltage. Tighten the 
screw. 


Place the unit in an operating position. (See section 5.3.) 
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5.27 Tape Guides 


5.27.1 Removal 


Tape Guide A,B & E 


Tape Guide C 


Switch off ac power. 


Place the unit in the service position. (See section 5.2.) 
Locate the guide to be removed and follow the procedures. 
Remove attaching screw (1), leaving shims (4) and spring (3) 
in place. 


Remove roller guide assembly through top of top plate. 


Remove attaching screw (1) while holding on to tape guide. 


Carefully remove tape guide and washer (2) from beneath 
tension arm. , 
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Tape Guide D 

1. Remove attaching screw (1) and lockwasher. 

2. Leave shims in place. 

3. Remove tape guide assembly from top of top plate. 
5.27.2 Replacement 


1. Replace the tape guide with the original shim(s) by reversing 
the removal procedure steps. 


2. Perform the Tape Tracking Procedure. (See section 5.38.) 
5.28 Manual Hub Release Assembly 
5.28.1 Removal 
1. Switch off ac power. 
2. Disconnect the ac line cord. 
3. Place the unit in the service position. (See section/5.2.) 
4. Remove the front panel. (See section 5.5.) 


5. Remove the two screws (1) and two lockwashers (2) from the 
assembly. 
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5.28.2 Replacement 


Reverse the removal procedure for the hub release assembly. 
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5.29 Supply Reel Tab Sensor 


5.29.1 Removal 


= 
. 


5.29.2 Replacement 


5.29.3 Service Check 


Switch off ac power. 

Place the unit in the service position. (See section 5.2.) 
Remove the cable (1) from the sensor. 

Remove the two screws (2) and two lockwashers (3) from 


the tab sensor. Carefully remove the tab sensor from the 
unit. 


Reverse the above removal procedures for replacement. 


Proceed to the service check. 


Connect a volt meter to connector J9 on the Sense/Servo 
PWB. For PWB Sets A and B, connect the leads to pins 14 
(signal) and 17 (ground). For PWB Set C, connect the leads 
to pins 14 (signal) and 1 (ground). You should get the 
following results: 


CONDITIONS RESULTS 
Reflector > 0.5 Vde 
No reflector < 0.1 Vde 


Activate test 131 with no tape on the supply hub. (See 
section 4.1.3 for diagnostic test). 


5.30 Take-Up Motor 


5.30.1 Removal 


Switch off ac power. 
Remove the ac power cord. 
Place the tape unit in the service position. 


Remove the tape unit boards. (See sections 5.34 through 
5.37) 


Remove the take-up hub. (See section 5.20.) Loosen, but 
do not remove, all of the screws (1) from the motor. 


Remove the power supply cover. Label and disconnect the 
take-up motor wires. , 

‘ 
Using one hand as a support, remove the four screws and 
washers; with the other hand, remove the motor. Save the 
motor insulator and screws for replacement. 


CAUTION: Do not force the cover with the take-up hub 
removed, 
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5.30.2 Replacement 


5.31 Supply Motor 


5.31.1 Removal 


i 


{> 


Reverse the removal procedure for replacement with the 
motor insulator removed earlier. 


Perform the take-up hub adjustment procedure. (See 
section 5.20.3.) 


Perform Servo Offset adjustment procedure. (See section 
5.34.4.) 


Switch off ac power. 
Place the unit in the service position. (See section 5.2.) 


Loosen the two screws on the supply hub and lift the hub 
off of the shaft. (See section 5.17.) 


Remove the clip (3) on the hub lock paw! shaft. 

Disconnect the supply motor wire cable. 

CAUTION: Do not drop the motor onto tape control board. 
Loosen, but do not remove, the four screws (1) from the 
motor. With one hand as a support, remove the four screws 
and washers with the other hand. Lower the supply motor 
while simultaneously slipping the pawl off its shaft. 

Save the motor insulator and screws for replacement. If 
the replacement motor does not have the hub lock pawl 


shaft 2, remove it from the old motor and place it on the 
new motor. 
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5.31.2 Replacement 


Install the motor and the insulator with the screws removed 
earlier. 


Tighten the screws until snug. Place the supply hub on the 
shaft and check to see if the motor is centered. Adjust the 
motor as necessary to center it. 


Remove the hub and tighten the screws (1). Perform the 
supply hub adjustment. (See section 5.17.3.) 


Perform Servo Offset adjustment procedure. (See section 
5.34.4.) 
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5.32 Hub Lock Solenoid 
5.32.1 Removal 
1. Switch off ac power. 
2. Place the unit in the service position. (See section 5.2.) 


3, Locate and disconnect the solenoid wires. Note the 
position of the wires for replacement. 


4. Remove the two screws (2) and the two lockwashers (1) 
from the top of the tape unit. 


5, Remove the solenoid (3) and the plunger spring (4). 


5.32.2 Replacement 
Reverse the removal steps for the hub lock solenoid. 
Note: Make sure that the paw! pivots freely. If not, loosen 


screws (2) and adjust the solenoid so that the pawl pivots 
freely. 
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5.33 Hub Lock Pawl 


5.33.1 Removal 


5.33.2 Replacement 


2. 


Switch off ac power. 

Place the unit in the service position. (See section 5.2.) 
Remove the supply hub. (See section 5.17.) 

Remove the clip 1 from the paw! shaft. 


Remove the hub lock solenoid. (See section 5.32.) 


Lift the pawl assy. (2) up and out of the tape unit housing. 


Reverse the removal procedures for the hub lock pawl. 
Note: Make sure the paw! pivots freely. If not, loosen the 
two screws (3) and adjust the solenoid so that the pawl 
pivots freely. 


Perform the supply hub adjustment. (See section 5.17.3.) 
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5.34 Sensor/Servo Board 
5.34.1 Removal 
1. Switch off ac power. 
2. Place the unit in the service position. (See section 5.2.) 
3, Remove all cables from the sensor/servo board. 
4. Grasp the PWB ejection levers at the front corner of the 
board and pull outward to release the board from the edge 


connections at the rear of the PWB rack. 


5. Remove the sensor/servo board from the PWB rack. 


EJECTION 
LEVER 


5.34.2 Replacement 
Reverse the removal procedure of the sensor/servo board. 


Note: Make sure that all connectors are properly replaced 
before turning on ac power. 


5.34.3 +5Vde Adjustment (961334-005 board only) 
1. Switch on ac power. 


2. Remove tape and place the unit in the service position. 
(See section 5.2.) 


3. Connect a DVM to test point 42 (+5Vde reference) and test 


point 44 (ground). Adjust R85 on the sensor/servo board 
for +5.1Vdc. 
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5.34.4 Servo Offset Adjustment 


Ls 


is 


Switch ac power on, 
Remove tape from unit if installed. 


CAUTION: Use a battery operated or ac ground isolated DVM 
when checking the servo offset voltage. Damage to the servo 
circuits will result if a DVM with common ac ground is used. 


NOTE: Steps 3 and 4 cannot be done if -009 or higher firmware is 
installed. 


On the Sensor/Servo Board, connect the DVM leads to J-1 pins 7 
and 10 for PWB Set A, the right-hand side of C194 and C197 for 
PWB Set B, or TP-37 and TP-38 for PWB Set C to check the supply 
motor offset voltage. The voltage should be 0.0 + 0.035 volts. 
Use 2-volt scale. 


Connect the DVM leads to J-1 pin 8 and pin 11 for PWB Set A, the 
right-hand side of C195 and C196 for PWB Set B, or TP-35 and 
TP-36 for PWB Set C to check the take-up motor offset voltage. 
The voltage should be 0.0, + 0.035V. 


If adjustment of either valtage is required, proceed as follows: 


CAUTION: Follow these instructions to the letter. Failure to do 
so could result in your GCR being inoperable. 


Note: Do not enter test 515 to check offset values without 
completing the entire adjustment procedure since all previously 
stored values are cleared upon entry. 


Enter diagnostic test code 455155 using the front panel 
switch/indicators. 


Enter password 54524 using the front panel 
switch/indicators. 


The O supply message will be momentarily displayed, then 
the SDAC +000 (supply motor DAC offset value) message 
will appear. 


Connect the DVM leads to J-1 pin 7 and pin 10 for PWB Set 
A, the right-hand side of C194 and C197 for PWB Set B, or 
TP-37 and TP-38 for PWB Set C. 


Press the Load switch to increase, or the Unload switch to 
decrease the voltage until it is as close to zero as possible. 
The voltage must be within the +0.035V range. 


Press the Write Enable/Test switch to enable take up servo 
offset adjustment. The messages DONE ... 0 TAKE UP ... 
TDAC +000 should be displayed. 
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g. Connect the DVM leads to J-1 pin 8 and pin 11 for PWB 
Set A, the right-hand side of C195 and C196 for PWB 
Set B, or TP-35 and TP-36 for PWB Set C. 
h. Repeat step e. 
i. Press the Write Enable/Test switch again to return the 
unit to normal operating status and return unit to field 
mode by performing Test 542. 
j. Switch ac power off to store the new offset values in 
NOVRAM. The new adjustment can be checked by 
repeating steps 3 and 4 of this procedure. 
5.35 CPU/MMU Board 
5.35.1 REMOVAL 
1. Switch off ac power. 


2, Place the unit in the service position. 


3, Lift sensor/servo PWB and frame assembly and push toward 
rear of chassis to lock in the raised position. 


4. Grasp the PWB ejection levers at the front corners of the 
CPU/MMU board and pull outward to release the board from 
the edge connectors at the rear of the PWB rack. 


5, Remove the CPU/MMU board from the PWB rack. 


EJECTION 
LEVER 
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5.35.2 Replacement 


CAUTION: Caution should be used when removing the 
NOVRAM because it is a static sensitive device. Use proper 
handling procedures, 


Note: By removing the NOVRAM chip (U253) and 
reinstalling it into the new CPU/MMU board, the Servo 


Offset adjustment and NOVRAM settings do not need to be 
performed. 


Reverse the removal procedure for the CPU/MMU board. 


Perform Servo Offset adjustment procedure (see section 
5.34.4.), unless you keep NOVRAM from removed CPU PWB. 
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5.36 Data Board 
5.36.1 Removal 
1. Switch off ac power. 
2. Place unit in the service position. (See section 5.2.) 


3, Lift the sensor/servo PWB and frame assembly and push 
toward rear of chassis to lock in the raised position. 


4. Repeat the previous step with the CPU/MMU board. 


5. Remove the read head assembly cable from J2 on the data 
board, 


6. Grasp the PWB ejection levers at the front corners of the 
data board and pull outward to release the board from the 
edge connectors at the rear of the PWB rack. 


7. Remove the data board from the PWB rack. 


EJECTION 
LEVER 


5.36.2 Replacement 


Reverse the removal procedure for the data board. 


1. Run Test 513 (see section 4.4.17.) 
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5.37 CIF Write 
5.37.1 Removal 
1. Switch off ac power. 
2. Place unit in the service position. (See section 5.2.) 


3. Lift the sensor/servo PWB and frame assembly and push 
toward rear of chassis to lock in the raised position. 


4. Repeat the previous step with the CPU/MMU and data 
boards. 


5. Remove the connectors from J3, J4, and J5 at the rear of the 
CIF /write board. 


6. Remove the chassis ground straps from the back of the 
CIF /write board. 


7. Remove the write head cable from the CIF/write board. 


8. Unscrew the standoff retainer at the center front edge of the 
board and slide the CIF/write board out of the PWB rack. 
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5.37.2 Replacement 
Reverse the removal procedure for the CIF/write board. 


l. Run Test 513 (see section 4.4.17.) 
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5.38 Tape Tracking Procedure 
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Switch on ac power. 


Insert and load a new tape. Ensure that the supply reel is 
properly seated on the supply hub. 


Note: A used tape may have damaged or weak edges which 
could adversely affect its tape-path tracking 
characteristics. 


Activate test 233 to disable door and top cover lock. (See 
section 4.4) 


Open the top cover and front panel door. 
Press the Density Select switch to select the 1600 bpi mode. 


Activate test 212 to write data in the forward direction. 
(See section 4.1.4.) 


Observe the tape as it unwinds from the supply tape reel. If 


necessary, adjust the supply hub height (5.17.3) to eliminate 
any interference between the tape and supply reel flanges. 
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10. 


11. 


12, 


13. 


14. 


15. 


16. 


17. 


18. 


If tape is not centered on guide, turn power switch to OFF, 
and remove guide (2) from compliance arm. (See section 
Be 7 als) 


Add or reduce thickness of shims as required to compensate 
for off-center position and reinstall guide on compliance 
arm. Repeat as necessary to obtain correct centering of 
tape on guide (2). 


Run tape forward and check for edge curl on quide (3). If 
curl is present on lower washer, turn power switch to OFF 
and increase shims under roller guide (1). If curl! is present 
on upper washer of guides (3), decrease shim thickness under 
roller guide (1). Resume forward tape motion and recheck 
tape position. Repeat this step until tape tracks smoothly 
around guide (3). 


Depress lower washer on guide (3) and check for optimum 
movement of tape away from top washer of 0.005 inch. If 
necessary, reshim quide (2) to maintain proper tape 
centering. 


Run tape in forward direction and check for edge curl on 
guide (4). If curl is present, turn transport power to OFF 
and add or remove shims on guide (5). Normally, improper 
alignment of guides (1) and (2) will show up as tracking 
problem on guide (3). 


Note: Curl on guide (4) can be caused by improper 
alignment on any other guide in the tape path. If tracking 
has been verified on guide (3), tape curl on guide (4) is 
probably caused by misalignment of guides (1) and (2) will 
show up as tracking problems on guide (3). 


Run tape in reverse direction (test 212) and check for tape 
curl on all edges. 


Depress lower washer on quides (3), (4), and (5) and check for 
optimum tape movement, away from top washer, of 0.005 
inch. 


Add or delete shims on guides (1), (2) and (5) as required to 
eliminate edge curl! on all! rollers and reverify forward tape 
path alignment by checking for maximum tape shift on quide 
(2) of 40.015 inch. 

Check head azimuth and read skew. (See section 5.18.3.) 
Select switch to select the 1600 bpi mode. 


Activate test 212 to write data in the forward direction. 
(See section 4.1.4.) 


Observe the tape as it unwinds from the supply tape reel. If 


necessary, adjust the supply hub height (5.17.3) to eliminate 
any interference between the tape and supply reel flanges. 
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Chapter 6. Operation 
6.1 Operator Display Panel 


The operator display panel contains an eight-character 
alphanumeric display (A) that provides information to the 
operator during normal operation and diagnostic testing. 
Error messages (B) give more specific information about 
problems. Indicators (C) alert the operator to any problems 
in the loading or unloading operation. 


1600 BPIB (A,B) AUG SEAT 


3200 BPI 
6250 BP! 


6.1.1 Switches/Indicators 

Load-Rewind Switch/Indicator 
Press the Load/Rewind switch to load or rewind the 
tape. The indicator flashes as the tape loads and 
remains lit when loading is complete. 

Unload Switch/Indicator 
Press the Unload switch to remove tape from the tape 
path. The indicator flashes as the tape rewinds and 
remains lit when the tape path is clear. 

On-line Switch/Indicator 
Press the On-line switch to place the tape drive under 


host system control. The On-line indicator then 
lights. Press the On-line switch a second time to 


remove the tape drive from system control. The On- 
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line indicator then shuts off. While on-line, the tape 
drive does not respond to other front panel switches. 


Write Enable-Test Switch/Indicator 


When this indicator is lit, a write-enable ring is 
installed on the tape reel and information can be 
written to or erased from the tape. 


If the unit is in the off-line mode and the Test switch 
is pressed, the indicator flashes to signal the operator 
that the unit is in the diagnostic mode. Refer to 
section 4.1 for a description of the available tests. 
When the Test switch is pressed again, the unit exits 
the diagnostic mode. 


Address Select Switch 


Press the Address Select switch to determine the tape 
drive address for each M990 when more than one is 
connected to the same system. To change the address, 
continue to press the Address Select switch and press 
the On-line switch to reset the address to 0. Press the 
On-line switch again to increment the address until the 
desired number is reached. The address selected is 
displayed on the alphanumeric display as UNIT Xx; 
where X is 0 through 7. Each tape drive connected to 
the same system must have a unique address. 


Density Select Switch/Indicator 


Press the Density Select switch to select the operating 
density. The available densities are PE 1600 bpi, PE 
3200 bpi, and GCR 6250 bpi. The selected density is 
indicated by the density LEDs. This switch can only be 
used when the tape is at load point. 


Density LED Lights 


1600 bpi 
3200 bpi 
6250 bpi 


Found Density 


This denotes the density that is currently recorded on 
the tape. Upon completion of the load sequence, the 
alpha display will reflect the found density with the 
message "ID XXXX." "NO ID" will be displayed if a 
blank tape or invalid format is detected. This found 
density message continuously displays until execution 
of an interface command or a front panel diagnostic. 
The message can be restored by cycling the On-Line 


Switch to the on-line state when the tape unit is idle. 
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Commanded Density 


This denotes the density that has been selected for 
recording. The density LED lights on the left side of 
‘the display pane! denote the last commanded density 
(1600 bpi, 3200 bpi, or 6250 bpi). Density is 
commanded by one of four means. 


1. Power-up | default: Selected by the internal 
processor when power is applied to the tape 
drive. The desired power-up density is stored as 
NOVRAM option 10. 


2. Front Panel: Selected by the operator using the 
density select switch when the drive is unloaded 
or with tape loaded, offline, and positioned at the 
beginning of tape. 


3, Interface: Selected remotely by the host system 
using the five command lines (IREV, IWRT, IWFM, 
IEDIT, IERASE). This method is system dependent 
and also requires NOVRAM option 19 enabled. 


4, Internal: The tape drive internally commands the 
recording density under one condition. A read 
operation from _ beginning of tape, followed 
immediately by a write operation, switches to 
commanded density (if necessary) to match the 
density that was read. If a rewind precedes the 
first write operation, the commanded density is 
not switched. This feature ensures that an 
operator or system error does not create a mixed 
density tape. 


Operating Density 


This denotes the density that is read from or written 
to the tape. During a read operation from beginning of 
tape, if the commanded density does not agree with 
the found density, the density LED lights will 
automatically switch to reflect the found density. 
Using this approach, the LED lights always indicate 
the current operating density of the tape drive when 
active. This allows the operator to identify procedural 
problems that could result in tape generation in an 
unspecified density. 


6.1.2 Alphanumeric Display Panel 


When the drive fails to operate properly, the indicators on the 
front panel flash patterns to alert the operator of an error 
condition. Error messages are also displayed by the 
alphanumeric display and describe the condition that must be 
corrected to allow normal operation. To reset the error, 
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6.1.3 Error Conditions 


press the Load/Rewind or Unload switch. Press the 
Load/Rewind switch again to restart the load sequence. 


Three types of error conditions can be displayed. 


1. Soft errors 
2. Medium errors 
3. Hard errors 


Soft errors are usually caused by operator error or a slightly 
damaged tape that prevents completion of the autoload 
sequence. 


Medium and hard error messages are described in Section 
6.4. The following alphanumeric display messages indicate 
soft error conditions that can usually be corrected by the 
operator. 


HUB SEAT 


If this message is displayed, check that the tape reel is 
positioned properly on the supply hub. After correcting 
the reel alignment, press the Load/Rewind or Unload 
switches to reset the error. 


LOAD FAILURE 


If this message is displayed, the unit failed to load tape. 
Inspect the tape leader for damage. Refer to section 
6.2.1. 


Once the tape leader has been paired, press the 
Load/Rewind or Unload switches to reset the error. If 
the unit still does not load tape properly, refer to section 
6.2.4. 


TAPE STUCK 


If this message is displayed, the unit failed to unwind 
tape from the supply reel into the tape path. Check the 
tape leader to make sure that it is properly crimped. 
Refer to section 6.2.1. Press the Load/Rewind, Unload, 
or Test switches to reset the error. 


NO DOOR LOCK 


If this message is displayed, you tried to load the tape 

- Teel while leaving the tape access door or the top cover 
Open. After closing the tape access door and top cover, 
press the Load/Rewind or Unload switches to reset the 
error. 
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REEL UPSIDE DOWN 


If this message is displayed, the tape reel was inserted 
upside down. Insert the tape with the write-enable ring 
down. Press the Load/Rewind or Unload switches to 
reset the error. 


NO BOT 


If this message is displayed, the unit could not locate the 
load-point marker within the first 35 feet of tape. Make 
sure that the marker is at least 16 feet from the leading 
end of the tape. Press the Load/Rewind or Unload 
switches to reset the error. 


NOT ENOUGH TAPE ON TAKE-UP 


If this message is displayed, the unit does not have any 
tape in path while attempting to do a manual load. 


6.2 Operation 

6.2.1 Preparing Magnetic Tape 
Prepare the leading end of the magnetic tape using the tape 
leader tool (Part No. 209990-500) shown below. This tool 


shapes the tape so that the drive can load tape automatically. 


Place the tape in the slot and squeeze the tool as shown. 


6.2.2 Loading Tape 


l. If the power is off, switch it on. 
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2. Open the tape access door by gently pressing down on the 
top (center) of the door. 


3. If you intend to write data on the tape, place a 
write-enable ring in the slot on the back of the tape reel. 


4. Make sure that the tape is wound completely onto the 
reel. 


WRITE ENABLE 
RING 


5, Hold the tape reel so that the write-enable ring is down. 


6. Insert the tape reel so that it lies flat inside the front 
opening. The reel should lie evenly on the hub. 


7, Close the tape access door. The drive does not load the 
tape if this door is open. 


8. Press the Load/Rewind switch. The load indicator 
flashes while the tape loads and remains lit when loading 
is complete. During the auto-load sequence, the 
alphanumeric display will present the word LOADING. 
When the sequence is complete, the Density is displayed 
for 15 seconds. 


CAUTION: The top cover and front panel door are 
locked while the tape is loading and during operation. 


6.2.3 Unloading Tape 


1. Make sure that the tape access door and the top cover 
are closed. 


2. Press the Unload switch. 
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4, 


5. 


6.2.4 Loading Tape Manually 


CAUTION: The top cover and tape access door are 
locked while the tape is unloading. 


Open the tape access door when the Unload indicator 
remains lit continuously. 


Note: If an indicator other than the Unload indicator 
flashes at this time, refer to section 6.1.2. 


Remove the tape reel. 


MANUAL-RELEASE 
BUTTON 


If the reel is locked to the hub, press and hold the manual 
release button, located behind the front panel door on 
bottom left-hand side of tape reel opening, while 
rotating the tape reel counterclockwise. 


Close the tape access door. 


Note: Do not load tape manually if any of the indicators 
are flashing. Refer to section 6.1.2 of the manual if any 
of the indicators are flashing. 
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If the power is on, press the power switch to remove 
power from the drive. 


Release the rack latch just inside the lower left side at 
the front panel. Pull from behind the lower left-hand 
side of the front panel and slide the tape drive out of the 
rack. 


Slide the tape drive forward until it is fully extended 
from the rack. 


Grasp the lower edges of the top cover and lift. 
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De 


10. 
li. 


12. 


While holding the top cover in the raised position, place 
retainer bar in its slot next to the tape path. 


If you intend to write data on the tape, place a write- 
enable ring on the tape reel. 


Hold the tape reel so that the write-enable ring is down. 


Open the tape access door and insert the tape reel so 
that it lies flat inside the front opening. 


Depress and hold the manual unlock button, located 
behind the front-panel door on the bottom left side of 
the tape reel opening, and simultaneously rotate the 
supply hub clockwise until the supply hub is locked in 
place. 

Press the power switch to apply power to the drive. 

Pull the tape around the first two roller guides. 


Pull the tape around the third roller guide and across the 
read/write head. 
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13. Pull the tape around the next two roller guides. 


14. Pull the tachometer away from the take-up hub. 


CAUTION: Do not release the tachometer while holding 
it away from the take-up hub. It could be damaged if it 
strikes sharply against the hub. 


15. While holding the tachometer away from the hub, press 
the end of the tape against the hub and turn the hub 
clockwise until the end of the tape is held by the next 
layer of tape. Turn the hub six revolutions clockwise. 


16. Gently place the tachometer against the hub. 


17. Lift the top cover until the retainer bar is clear of its 
slot. 
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18. While holding the top cover in the raised position, push 
the retainer bar back and up so that it is flat against the 
underside of the top cover. 


19. Close the top cover. 
20. Close the tape access door. 


21. Press and hold the lock buttons on both slides and slide 
the tape drive carefully into the rack. 


LOCK 
BUTTONS 


22. While pressing the Density Select switch, press the 
Load/Rewind switch. 


The Load indicator flashes while the tape loads and 
remains lit when loading is complete. 


If the ARM FAULT DURING LOAD message is displayed, 
you did not wrap enough tape onto the take-up hub. 
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6.3 Operator Maintenance 


6.3.1 Cleaning the Tape Drive 


After threading the tape securely onto the take-up hub, 
press the Load/Rewind, Unload, or Test switches to reset 
the error. 


WARNING: If either the top cover or front tape loading 
door are forced open, moving mechanical parts may 
cause injury. 


ACHTUNG: Wenn der Klappdeckel oder die vordere 
Bandladeture mit Gewalt geoffnet werden, besteht 
Gefahr der Verletzung durch die beweglichen Teile. 


Use the following procedure after every eight hours of 
operation. 


If the power is on, press the power switch to remove 
power from the tape drive. 


_ Pull from behind the lower left-hand side of the front 


panel and slide the drive out of the rack. 


Slide the drive forward until it is fully extended from the 
rack. 


Grasp the lower edges of the top cover and lift. 


While holding the top cover in the raised position, place 
the retainer bar in its slot next to the tape path. 


6. 


To clean the tape path, use the Cipher cleaning kit 
(Part 960855-001).. Moisten a swab applicator with 
cleaner and carefully swab the surface of the read/write 
head and tape cleaner. 


CAUTION: Rough or abrasive materials can scratch 
sensitive surfaces of the head resulting in permanent 
damage. Other cleaners, such as alcohol based types, can 
cause read/write errors or load failures. USE ONLY 
FREON TF (Trichlorotrifluoroethane). 


Clean the tachometer roller using the method described 
in step 6. 


CAUTION: If the cleaning solvent seeps into the 
tachometer housing, it could damage the tachometer. 
Do not release the tachometer while holding it away 
from the take-up hub. It can be damaged if it strikes 
sharply against the hub. 
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Vee 


6.3.2 Cleaning the Sensors 


6.3.3 Cleaning the Air Filter 


Use the felt pads provided in the tape cleaning kit to 
clean the hub pads, takeup hub, and roller guides. 


ROLLER 
GUIDES 


TAKE-UP 
HUB 


HUB 


Lift the top cover until the retainer bar is clear of its 
slot. 


While holding the top cover in the raised position, push 
the retainer bar back and up so that it is flat against the 
underside of the top cover. 


Close the top cover. 


Press and hold the lock buttons on both slides and slide 
the tape drive back into the rack. 


The EOT, BOT, and Tape in Path sensors should be 
cleaned every 40 hours using a dry, clean, cotton swab. 
Gently wipe any dust off the face of each LED lense, 
both the transmitter and receiver. 


CAUTION: Wipe as gently as possible; the alignment of 


the LEDs is critical. Do not use any solvents to clean 
the LEDs; use only a dry swab. 


Use the following procedure every three months of 
operation. 


If the power is on, press the power switch to remove 
power from the tape drive. 
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2. The filter is located just behind the rack latch at the 
lower left-side of the front panel. Feel for the filter tab 
and gently remove the filter. 


3. Shake the filter clean, 


4. Replace the filter. 


CAUTION: This unit should be serviced by qualified 
maintenance personne! only. 


ACHTUNG: Dieses Gerat darf nur von F achpersonal 
gewartet werden. 


6.4 Error Conditions 


When the drive fails to operate properly, the indicators on the front panel of the unit 
flash patterns to alert the operator of an error condition. Error messages are also 
displayed by the alphanumeric display and describe the condition that must be corrected 
to allow normal operation. To reset soft or medium errors, press the flashing indicator 
switches on the front panel. 


Three types of error conditions can be displayed: 


1. 


2. 


3. 


Soft errors 
Medium errors 


Hard errors 


Soft error messages are described in Section 6.1.3. 


6.4.1 Medium Errors 


Medium errors are usually caused by interface command or format violations. Medium 
errors are reported to the host system via the interface and usually require a restart 
command from the host. An error message is displayed on the alphanumeric display to 
aid in identifying the problem. The indicated problem must be corrected in order to 
continue operation. To reset the medium error, press the Load/Rewind and Unload 
inclicator/switches on the front panel. Press the Load/Rewind switch again to restart 


the load sequence. 


READ ONLY TAPE 


ILLEGAL COMMAND 


WRITE RETRY EXCEEDED 


PAST EOT 


BLOCK SIZE ERROR 


If the READ ONLY TAPE message is displayed, the unit 
received a write command with a write protected reel of 
tape loaded on the transport. Install the write protect 
ring or load the proper tape on the unit and press the 
Load/Rewind or Unload switches to reset the error. 


If the ILLEGAL COMMAND message is displayed on the 
alphanumeric display, an illegal or undefined command 
was received by the unit. Press the Load/Rewind or 
Unload switches to reset the error. Receipt of a valid 
command will also reset the error. 


If the WRITE RETRY EXCEEDED message is displayed, 
the unit exceeded the allowable number of write 
retries. Press the Load/Rewind or Unload switches to 
reset the error. 


If the PAST EOT message is displayed, tape travel 
beyond the EOT marker exceeded 18 feet. Once the 
controller error has been corrected, press the 
_oad/Rewind or Unload switches to reset the error. 


If the BLOCK SIZE ERROR message is displayed, the 
data block size exceeded the NOVRAM 64K value. Press 
the _Load/Rewind or Unload switches to reset the error. 
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6.4.2 Hard Errors 


Hard errors are caused by severely damaged tape, or a serious deviation from the 
normal operating routine of the M990. Since these malfunctions could cause damage to 
the tape, the transport drive servos are disabled and tape tension is removed in a 
controlled manner. Hard errors are reported to the host via the interface and an error 
message is displayed on the alphanumeric display. To reset the hard error, switch the 
unit power off and on, reload the tape, and issue a restart from the host system. The 
hard error messages are described below. 


ARM FAULT DURING LOAD 


ARM FAULT DURING RUN 


SPEED ERROR 


TACH READ ERROR 


If the ARM FAULT DURING LOAD message is displayed, 
the tension arm swing exceeded the range of normal 
operation during the auto-load sequence. After 
correcting the problem, switch the unit power off then 
on and issue a restart from the host system. 


If the ARM FAULT DURING RUN message is displayed, 
the tension arm exceeded its free travel limits during 
any operation except those functions of the load and 
unload sequence when tape tension is not under arm 
control. After correcting the problem, switch the unit 
power off then on and issue a restart from the host 
system. 


If the SPEED ERROR message is displayed, tape speed 
variations in excess of the ANSI maximum of + 10% 
deviation from normal operating speed occurred. 


If the TACH READ ERROR is displayed, a stable tacho- 
meter count could not be made. Since a record may have 
been erased while repositioning during a write operation, 
the tape should be rewound to BOT and the write opera- 
tion repeated. A tape path that needs cleaning can cause 
this error. 
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6.5 Read Extended Status 


Extended drive status is available to the host as four independently accessible records 
containing up to 16 bytes each. Extended status can only be read when the drive is ON- 
LINE. To access one of the 16-byte records, the host must first issue the Read 
Extended Status command, which is "00010" (EDIT). The command is accompanied by 
the usual IGO pulse. This command places the drive in the Extended Status Mode 
whereby the drive will wait for a second "ACCESS" command, accompanied by IGO. 
This second command, or Block Access Code, selects the appropriate 16-byte block to 
be transferred to the host as a normal read operation on the IRO-IR7 data lines, with 
read strobes. Should more than one record be desired, the Read Extended Status 
command/IGO pulse may be reissued and the appropriate block access code asserted on 
the five command lines, accompanied by the 1GO pulse. The new status block is then 
strobed to the interface. 


The Error History Block may be reset to zero if the block access code is "10011." A 16- 
byte block is still transferred, but the bytes have no meaning. A description of the 
information provided by the Read Extended Status command is given in Table 6-1. 


Contents 


Tape Status Byte #1 
NDENT 

IHER 

ICER 

IFMK 

IRDY 

IONL 

IRWD 

IFPT 


NOUR WNrF O 


Tape Status Byte #2 

ILDP 

IEOT 

Read Retries Exceeded 

Write Parity Error At Interface 
Write Hard Error 

Illegal Command 


0 
1 
2 
3 
4 
v7) 
6 
7 


Error Classification 
000 = 9K 011 = 64K 
Se rae 001 = 16K 100 = Reserved 
O10 = 32K 
Read From Tape To Cache Overrun 
Write From Host To Cache Overrun 
25 feet of blank tape detected 


NOM PWNEF OC 


Track In Error 

Track 7 In Error 
Track 6 In Error 
Track 5 In Error 
Track 4 In Error 
Track 3 In Error 
Track 2 In Error 
Track 1 In Error 
Track 0 In Error 


SOME WHe CO 


* Bit 0 = LSB; Bit 7 = MSB, unless otherwise specified. (1 = True/Yes, 2 = False/No) 


Current Status Block (Access Code = 00000) 


Table 6-1. Read Extended Status 
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Contents 


Track P In Error 


LSB Read/Write Retry Count On 


t R 
MsB Current Host Record 


LSB 
Front Panel Error Code 
MSB 


Density Code 
Density Found/Operating Density (bpi): 


000 = Reserved 001 = 1600 

010 = 3200 011 = 6250 
Density Requested: 

000 = Reserved 001 = 1600 

010 = 3200 011 = 6250 


Read Density Conflict 
Write Density Conflict 


Unfixed Block Count (includes file marks) 


Block Detectable Structures 
Remaining In Cache 


Fixed Block Count From BOT (includes file marks) 


Low Order Byte 
Mid Order Byte 
High Order Byte 


Sequence Number Of Record In Hard Error 
Low Order Byte 


Mid Order Byte 
High Order Byte 


Current Status Block (Access Code = 00000) 


Table 6-1. Read Extended Status (Continued) 
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Capability 
Reserved 
1600 bpi 
3200 bpi 
6250 bpi 
Other 


Vendor Code 


Model Code 
000 = Other 
001 = Reserved 
010 = Reserved 


O = Does not have capability 
1 = Does have capability 


011 = Reserved 
100 = Reserved 
101 = Reserved 


110 = M990 
lll = Reserved 


Configuration State 

EQOT Location-- 1=EOT Search, O=STD. 

Parity-- 1 = External, 0 = Internal 
Max. Block 00 = 9K 10 = 32K 
Size 01=16K ll = 64K 

Ramp-- 1 = Disabled, 0 = Enabled 

Simulated Speed Setting (LSB) 

Simulated Speed Setting 

Simulated Speed Setting (MSB) 


NOU EP WNE © 


Software Configuration 


EOT and Double Filemark Streaming Option 
3200 BPI IDENT Status Option 


NOU LEWD OO 


Configuration Status Block (Access Code = 10000) 


Table 6-1. Read Extended Status (Continued) 
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No. Bit* Contents | 


Read Retry Count - Since Unload (255 max) 


Write Retry Count - Since Unload (255 max) 


Track History - Error Counts Per Track (255 max) 
Track 0 
Track 1 
Track 2 
Track 3 
Track 4 
Track 5 
Track 6 
Track 7 
Track P 


Poem nuewn 


Error History Block (Access Code = 00010) 


Contents 


Head Position/Tach Count In Multiples Of 1.28 Inches 


Low Order Byte Of Tach Count 
High Order Byte Of Tach Count 


Logical Command History 


Previous Host Command 

2nd Previous Host Command 
3rd Previous Host Command 
4th Previous Host Command 
5th Previous Host Command 


Operating Status 


Ree! Size (LSB) 00 = Unknown 01 = 7 Inch 
Ree! Size (MSB) 10 = 8-1/2 Inch 11 = 10-1/2 Inch 
Door Lock Status: 0 = Unlocked 1 = Locked 


Tachometer reading indicating BOT location 


Tachometer position at impending EOT 


Machine Status Block (Access Code = 10010) 


Table 6-1. Read Extended Status (Continued) 
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CHAPTER 7 
SIGNAL 
PWB 


f+ 
SERVO 


10.85MHZ CLK 
CPU 


159 CLK 
CIF 


158 TC 
CIF 


GLOSSARY 


DESCRIPTION 


Switching frequency + to pulse-width modulator 20 Khz 
sawtooth. 


Switching frequency - to pulse-width modulator 20 Khz 


sawtooth. 


Used for IC operation. 


Used for IC operation. 


Input from power supply for operation. 


Used for TTL logic circuits. 


Used for IC operation. 


Used for IC operation. 


Used for IC operation. 


Used for IC operation. 


Crystal frequency. 


Character clock pulse - one for each character received. 


Terminal count equals 158 characters. 
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1600 PE 
CPU 


2.71MHZ CLK 


CPU 


543MHZ CLK 


CPU 


6250 
SERVO 


6250 WRT 
SERVO 


A 
SERVO 


AG-All 
CPU 


AQ0-A7 
CPU 


AD-All 
CIF 


ADA-A7A 
CPU 


AQB-A7B 
CPU 


ABUF 
CPU 


ADO-AD15 
CPU 


ADC IN 
SERVO 


ADRSEL 
SERVO 


ADV/H* 


CF 


ADV/HEN? 


cole 


Write mode, 1600 BPI. 


Boot frequency. 


CIO frequency. 


GCR mode selected. 


6250 write mode selected. Changes head current. 


Multiplexer code select A/D. 


Channel! clock (DMA), 


DRAM address bus. 


Write state machine input. 


Low order cache memory address bus. 


High order cache memory address bus. 


DMA 'A' buffer clock. 


Address/data bus. 


Analog to digital IC select. 


Address switch from OCP. 


Advance/hold DMA address logical drive. 


Enable ADV/H* jogic. 


Formatter busy output gate enable. 


AL12-AL15 
SERVO 


AMUX 
CPU 


ARMCLK 
SERVO 


ARMDIV 
CIF 


ARMPOS 
SERVO 


ARMSNS 
SERVO 


AS 
CR 


A to D CLK 
SERVO 


B 
SERVO 


B CLK 
CPU 


B/W 
CPU 


BO-B1l 
DATA 


BADO-BAD1I5 
CRU 


BADO-BAD5 
SERVO 


BBUF 
PU 


BDS 
SERVO 


BLOCKDET 
DATA 


BLWR 
SERVO 


latched address line, decoded for servo PWB control. 
Dynamic RAM address multiplexer switch. 

20Khz compliance arm clock. 

Compliance arm rate of change. 

Compliance arm position. 

Air capacitor output. 

Address strobe. Rising edge indicates address on bus v 
333Khz for A/D converter. 

Multiplexer input code BIT A/D converter. 

Channel clock. 

Byte/word - 8 or 16 bits on Z8000 address/data bus. 
Control inputs to master state machine. 

Buffered address/data. 

Alpha display bits, front panel. 

DMA 'B! buffer clock. 

Alpha display strobe. 

Distinquishes between erased tape and recorded tape. 


Turn on blower motor. 
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BLWR* 
SERVO 


BLWRR 
SERVO 


BOOT 
CPU 


BOOTRD 
CPU 


BOT 
SERVO 


BR/W* 
CPU 


BRDO-BRDF 
CIF 


BRDATA0-BRDATAP 
DATA 


BRWLB 
CIF 


BUF DWN 
DATA 


C 
SERVO 


C CLK 
CPU 


C REFRESH 
CPU 


CO0-C2 
CIF 


CA0-CA2 
CIF 


CACRC 
CIF 


CADD 


Cou 


CASS-CAS# 
CPU 


Blower control from Z8000. 


Blower relay return. 


Set on Power-up Reset to allow 1/2 speed clock. 


Enable EPROMS for boot readout. 


Beginning of tape sense. 


Buffered R/W Z8000 line. 


Buffered cache read data. 


Input to data bus. 


Buffered R/W last byte. 


Disables master state machine during power-up. 


Multiplexer input code to A/D converter. 


Channe! clock. 


Refresh cache address. 


Write state machine outputs to data encoder. 


Data character count, syncs DMA cache with formatter. 


Clear auxiliary CRC, 


Select cache address, 


Memory address strobes for cache. 
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CASH 
CPU 


CASL 
CIF 


CBUF 
CPU 


CCI-CES 
CIF 


CCR 
CIF 


CCRC 
CIF 


CDATA 
CPU 


CER 
CIF 


CHO-CH P 
CIF 


CHCLEAR 
DATA 


CHERRO-CHERR P 
DATA 


CHRDYO-CHRDY P 
DATA 


CK/1 
CIF 


CLK 
CIF 


CLK271 
DATA 


CLK2X 
CIF 


CLK542 
DATA 


CLKX 
CIF 


Memory address strobe for high DRAM. 


Memory address strobe for low DRAM. 


DMA 'C' buffer clock. 


Data rate control bits. 


CPU data clock. 


CRC clock. 


Select cache data. 


Corrected data error. 


Write data to head. 


Clear channel! state machine. 


Channel drop detected. 


Deskew circuit has data in it. 


Check or input parity. 


Clock to write data encoders. 


2.7Mhz clock. 


2 times 1600 bpi clock rate. 


5.4Mhz clock. 


1600 bpi clock rate. 
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CN 
CPU 


CNT14 
CIF 


CNT15 
CIF 


COMV/SHIF T* 
CIF 


CPU ADV 
CPU 


CPU C READ 
CPU 


CPU DOWN 
CPU 


CPU LOAD 
CPU 


CPU+4 
CPU 


CPUCLK 
CPU 


CRSTR 
CIF 


C2ZDS 
CPU 


DAC 
SERVO 


DATA+STACK 
CPU 


DATA/CONT* 
CIF 


DBY 
CIF 


DDIS 
CIF 


DIS 
CIF 


“Carry-in bit to MMU. 


Reduced rate counter output. 


Reduced rate counter output. 


GCR contro! signal. 


Gate Z8000 data to cache bus. 


Output CPU cache address. 


Decrement CPU cache address. 


Load CPU cache address. 


Carry-out bit from MMU. 


CPU DMA cycle. 


CIF read strobe. 


Data strobe to cache. 


Digital to analog IC select. 


Select data portion of DRAM. 


Control term from write state machine. 


Data busy. 


Data DMA strobe. 


Data interface strobe. 
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DMAD-DMA17 Input address to MMU. 


CPU 

DMP DO-DP Input to cache memory. 
CPU 

DPPE CIF logic data path parity error. 
CIF 

DR Door sense. 

SERVO 

DRAM R/W* Read/write contro! to DRAM. 
CPU 

DRCY Data in FIFO registers. 
DATA 

DRLK Door lock solenoid driver. 
SERVO 

DS Data strobe. 

CPU 

DS1-DS5 Front panel (OCP) LEDS. 
SERVO 

DSPSL Display select. 

SERVO 

DT Data transmission, start the state machine. 
CIF 

EDIT Edit command bit. 

CIF 

EH1 Erase head. 

SERVO 

EWLEN Erase head 1] enable. 
SERVO 

EWHLR Erase head return. 

SERVO 

EWH2EN Erase head 2 enable. 
SERVO 

EH2R Erase head return. 

SERVO 

EMK0-EMKP End of GCR data detected. 
DATA 
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EMK1PE0 
DATA 


EN2 
SERVO 


ENA 
CPU 


ENAX 
CPU 


ENDATA 
DATA 


ENF IFO 
DATA 


ENMASTER 
DATA 


EOT 
SERVO 


ERI 
CIF 


FAD1-F AD3 
CIF 


FB1-FB4 
CIF 


FBOE1 
CIF 


FEN 
CIF 


FGCR 
CIF 


FHMPE 
CPO 


FIFO CLK 
DATA 


FLGAP 
CIF 


FLMPE 
CPU 


End mark or PE all zeros detected. 


Erase head. 


Enable CPU bus and DMA 0-15, 


Enable DMA bus. 


Enable clock to gate data to bus. 


Enable FIFO clock. 


Enable master state machine 


End of tape sensed. 


Erase head. 


Formatter address. 


State machine contro! feedback. 


State machine feedback enable/clear. 


Formatter enabled. 


CDC status line indicating GCR mode. 


Force high memory parity error. 
Clock to FIFO register. 
Long gap instruction (N.U.), 


Force low memory parity error. 
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FLOL 
CIF 


FMK 
CIF 
FP/RSS 
SERVO 


FPT 
SERVO 


FRCL-FRC4 
CIF 


FSEL. 
CIF 


FWD 
SERVO 


FWD/REV 
DATA 


GO 
CIF 


Gl 
CIF 


G2 
ie 


G4 
CIF 


GCR/PE* 
DATA 


GN 
CIF 


GP AD 
CIF 


GRESID 
CIF 


HBANK 
SERVO 


HBELK 
SERVO 


Not used. 


File mark detected. 


File protect/reel seat sensor. 


File protect sensed. 


PE carrier control. 


Formatter selected. 


Control to reel motor drivers. 


Indicates direction of tape. 


Command strobe. 


Gate timing. 


Gate timing. 


Gate timing. 


Recording mode selection. 


Enable pad and CRC gate. 


Gate pad character to data bus. 


Gate residual counter to data bus. 


MSB DRAM address. 


Hub lock solenoid driver. 
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HER 
CIF 


HI I* 
SERVO 


HIDEN 
SERVO 


HISP 
CIF 


/CK* 
GIF 


1/0 
CPU 


12/4 
CPU 


13 
CPU 


IACRC 
CIF 


IBLE 
CIF 


ICER 
CIF 


ICR 
CIF 


ICRC 
CIF 


IDBY 
CIF 


IDENT 
CIF 


IECC 
CIF 


IEDIT 


Clr 


IE} 
CPU 


Uncorrectable error. 

HI current detected one shot. Used mostly during start-up. 
High density push button/LED. 

High speed command bit. 

Input or check parity. 

Input or output operation to CPU bus. 

MMuU instruction bit. 

MMU instruction bit. 

Increment ACRC. 

Interface logic board enable. 

Indicates a correctable error has occurred during write or 
read operation. 

Cache interface clock. 

Increment CRC. 

Data busy, true during commands initiated by IGO. 

PE ID burst detected. 

Increment ECC. 


Host cammand line. 


Interrupt enable in, sets interrupt priority. 
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IEO 
CPU 


IEOT 
CIF 


IERASE 
CIF 


IES 
CIF 


IESUB 
CPU 


IFAD 
CIF 


IFBY 
CIF 


IFCREAD 
CPU 


IFDOWM 
CPU 


IFEN 
CIF 


IFLOAD 
CRU 


IFMK 
CIF 


IFPT 
CIF 


IFO 
CIF 


THER 
CIF 


IHISP 
CIF 


NDENT 
CIF 


ILDP 
CIF 


Interrupt enable out, sets interrupt priority. 


Tape is located past the end of tape marker. 


Host command line. 


Interface early strobe. 


Interface early strobe buffer. 


Formatter address bit. 


Formatter busy, tape motion. 


Output logical tape address. 


Decrement logical tape address. 


Formatter enable. 


Load logical tape address. 


Pulsed to indicate a file mark has been detected. 


File protect, reel does not have a write-protect ring. 


Latches command from host to tape drive. Minimum lus 


pulse. 


Record being written or read contains an uncorrectable error 


(Hard). 


High speed mode line from the controller. 
PE identification burst detected at load point. 


Tape is located at load point (BOT). 


ILW 
CIF 


ILWD 
CIF 


INFACE EARLY ST 


CPU 


INTO-INT5 
CPU 


INTA 
CPU 


INTACK 
CPU 


INTERFACE ADV 
CIF 


INTERFACE CLK 
CPU 


10 
CPU 


IONL 
CIF 


IORD 
CPU 


IOW1 
CIF 


IOW2 
CIF 


IOW3 
CIF 


IOWR 
CPU 


IRO-IR P 
CIF. 


IRDY 
CIF 


TREN 
CIF 


Write last word. 


Last word terminates a write or variable length erase 


operation. 


Interface early strobe. 


Interrupt priority selection. 


Acknowledge interrupt from CIO. 


Acknowledge interrupt. 


Advance cache memory address. 


Logical tape drive DMA cycle. 


IO operation. 


Tape drive is on-line to host. 


IO read data strobe. 


Latch interface output word 1. 


Latch interface output word 2. 


Latch interface output word 3. 


IO write data strobe. 


Read data to host. 


Ready, tape tensioned, not rewinding, loading, or unloading. 


Initiates a rewind command minimum lus pulse. 
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IREWU 
CIF 


IRST 
CIF 


IRSTR 
CIF 


IRWD 
CIF 


ISPEED 
CIE 


IsU 
SERVO 


ITADO-ITAD1 


CIF 


ITC 
Clr 


ITHR 
SERVO 


ITU 
SERVO 


Iwo-IW P 
CIF 


IWFM 
CIF 


IWRT 
CIF 


IWSTR 
CIF 


LAQ-LAI15 
CPU 


LDP 
Clr 


LEDSL 
SERVO 


LLWD 
CIF 


Rewind to load point and unload tape. 


Interface reset or stopped. 


Read data strobe, pulsed with each character - drive to host. 


Tape drive is busy rewinding. 


Speed status. 


Supply motor drive current. 


Used for tape drive address. 


Read last word. 


Read threshold voltage. 


Take-up motor drive current. 


Host write data. 


Host write file mark command. 


Host write command. 


Write strobe, pulsed with each character sent from host. 


Latched address bits. 


load point. 


LED select. 


Read or write last word. 
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LOAD 
SERVO 


M321-M325 
CIF 


MA0-MA2 
CPU 


MAD AB 
SERVO 


MDAC 
SERVO 


MK2/PE1 
DATA 


MK2/PEPO-MK2/PE 
DATA 


MRDO-MRD P 
CPU 


MREQ 
CPU 


MWD0O-MUD P 
CPU 


N 
CIF 


NMI 
CPU 


OACRC 
CIF 


OCRC 
CIF 


OECC 
CIF 


ONL 
CIF 


ON-LINE 
SERVO 


OVERFLOW 
DATA 


Load push button/LED. 


Module 32 counter. 


Byte sync between cache and data bus. 


Analog to digital multiplexer select. 


Digital to analog multiplexer select. 


Mark 2 or PE all ones detected. 


Mark 2 or postamble detected. 


Cache read data bus. 


Memory request, address/data bus holds an address. 


Cache write data bus. 


Control decision to pad or not to pad CRC. 


Non-maskable interrupt. 


Output of Aux CRC character to data bus. 


Output CRC character to data bus. 


Out put ECC character to data bus. 


On-line status. 


On-line push button/LED. 


Deskew buffer full. 


P/G* 
SERVO 


PADCNT 
DATA 


PC 
CIF 


PCHECK 
CPU 


PCHECK CLK 
Cru 


PE/GCR 
DATA 


PEPAD 
DATA 


PFB1-PFB4 
CIF 


Pl 
CIF 


PLL RESET 
DATA 


POSTAM 
DATA 


PROCINT 
DATA 


PRW 
CIF 


PWR RES 
SERVO 


Q0-@ P 
CPU 


QMP 
CPU 


R BOOT 
CPU 


R/W 
CPU 


Recording mode PE or GCR. 

Pads eighth character during PE read into cache. 
Positive cycle of the CPU clock. 
Cache memory parity error. 
Check cache parity. 

Recording mode selection. 

PE preamble detected. 

State machine control feedback. 
Positive cycle of interface clock. 
Reset phase lock loop. 

Postamble detected. 

Processor interrupt. 

Positive cycle of read/write clock. 
Power reset (10ms). 

Cache memory data output. 
Cache memory parity bit. 

Reset boot latch. 


Read or write. 
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R/W BC 
CPU 


R/W C READ 
CPU 


R/W DOWN 
CPU 


R/W L BUB 
CPU 


R/W LOAD 


~ CPU 


R/wW* 
CIF 


RAM DS 
CPU 


RAS 
CPU 


RASO-RAS3 
CPU 


RCRCS 
CIF 


RD C DATA 
CPU 


RDO-RD P 
CIF 


RDATAO-RDATAP 


DATA 


RDC BITO-BIT P 


DATA 


RDPLSO-RDPLS P 


DATA 


RDROPO-RDPLS P 


DATA 


RDT 
CIF 


RDY 
CIF 


Read/write byte clock. 


Output physical tape cache address. 


Decrement physical tape cache address. 


Read or write last byte. 


Load physical tape to a physical address. 


Transport read/write mode. 


RAM data strobe. 


RAM address row select. 


Address strobe cache row address. 


Reset CRC and ACRC., 


Gate cache data to ZB000 bus. 


Read data bus. 


Skew check data output. 


Read data clock. 


Pulse for each transition from tape. 


Loss of read data in channel. 


Reset data transmission latch (DT). 


Ready, not rewinding or loading. 
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READ ADV 
DATA 


READ CAS 
CPU 


RECALL NR 
CPU 


RECC 
CIF 


RECEIVE 
SERVO 


REFRESH 
CPU 


RESET 
CPU 


RESET 
CIF 


RESET 
SERVO 


RESET 
DATA 


REV 
CIF 


REVEN 
Cir 


REVERSE BANKS 
CPU 


RFBYP 
CIF 


RLGP 
CIF 


RLY EN 
SERVO 


RPH 
CPU 


RPL. 
CPU 


Advance MMU address. 


Enable column address to read from cache. 


Recall NOVRAM. 


Reset ECC. 


Serial port receive signal. 


Selects low byte of DRAM. 


Motion direction command bit. 


Read data parity even. 


Reverse control and data portion of DRAM. 


Reset formatter busy. 


Reset long gap. 


Enable motor shorting relay Kl. 


RAM parity high byte. 


RAM parity low byte. 
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RSTP ; Reset interface logic. 


CIF 

RSTREN CIF read strobe enable. 

CIF 

RTEST Test mode, Z8000 directs output to read data latches. 
CIF 

RWCR Cache physical! drive clock. 

CIF 

RWD Rewind latched. 

CIF 

RWLB Read or write last byte. 

DATA 

RWSEN Enable read strobe during WRT. 

CIF 

SCIO Select CIO. 

CPU 

SCLK 20Khz clock to serial port controller. 
SERVO 

SD BITO-BIT P Separated data, 

DATA 

SDTP Start data transmission. 

CIF 

SEL 2P Latch on-line status to Cipher interface. 
Clr 

SEL 3P Latch rewind status to Cipher interface. 
CIF 

SEL 8F Reset on-line status to Cipher interface. 
CIF 

SEL 9P Reset rewind status to Cipher interface. 
CIF 

SERVCLK 40Khz servo clock for motors. 

SERVO 

SERVENI Servo enable SU. 

SERVO 

SERVEN2 Servo enable TU. 

SERVO 


SMCL.K 
CIF 


SMI 
SERVO 
SMOE2 
CIF 


SMRST 
CIF 


SMV 
SERVO 


SPECIAL IO 
CPU 


SRDATAO-SRDATAP 


DATA 


STACK 
CPU 


B,C STCKL A 
DATA 


STEPEN 0 
CIF 


STEPEN 1 
CIF 


STORE NR 
CPU 


SUD 
SERVO 


SUDR 
SERVO 


SUPPLY FWD 
SERVO 


SUPPLY REV 
SERVO 


SYSCLK 
CPU 


TAKE-UP FWD 
SERVO 


State machine clock determines data interface transfer rates. 


Supply motor current. 

State machine enable. 

State machine reset. 

Supply motor voltage. 

Memory addressing mode. 

Serial read data. 

Memory addressing mode. 
Master state machine clocks. 
Write driver current step enable. 
Write driver current step enable. 
Store NOVRAM. 

Supply motor drive. 

Supply motor drive return. 
Forward command to H bridge. 
Reverse command to H bridge. 
5.4Mhz clock. 


Forward motion to H bridge. 
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TAKE-UP REV 
SERVO 


TDREQ 
CIF 


TERMCNT/TEST 
DATA 


TIP 
SERVO 


TMI 
SERVO 


TMV 
SERVO 


TPO 
SERVO 


TPl 
SERVO 


TRANSMIT 
SERVO 


TRAP 
CIF 


TUD 
SERVO 


TUDR 
SERVO 


UNLOAD 
SERVO 


VCERR 
DATA 


VCOM 
DATA 


VI 
CPU 


VREF 
SERVO 


VREF ADJ 
SERVO 


Reverse command to H bridge. 


Test mode request. 


Read termination count or test. 


Tape in path sensed. 

Take up motor current. 
Take up motor voltage. 
Tachometer phase 2. 
Tachometer phase 1. 
Serial port transmit signal 
CIF state machine error. 
Take up motor drive. 
Take up motor drive return. 
Unload push button/LED. 
Vertical parity error. 
Read threshold voltage. 
Vectored interrupt. 


Reference voltage (+5V). 


Monitor point for adjustment of VREF. 


WAIT 
CPU 


WATCHDOG ENABLE 


CPU 


WCLO 
CIF 


WCL1 
CIF 


WCL.2 
CIF 


WCLR 
CIF 


WCTV 
SERVO 


WDATAQ-WDATA P 


CIF 


WDOGEBA UB 


CPU 


WEU-WE3 
CPU 


WEN 
SERVO 


WEVEN 
CIF 


WF B3 
CIF 


WF BO-WFB2 
CIF 


WFLC 
CIF 


WFM 
CIF 


WF WA 
CIF 


WIP 
Cir 


Memory of IO device is not ready for data transfer. 
Enable watchdog circuit. 

Write clock to write driver. 

Write clock to write driver. 

Write clock to write driver. 

Clear write drivers. 

Write voltage center tap. 

Write data to head drivers. 

Resets watchdog if a DRAM parity error is detected. 
Write control to cache memory. 

Write mode selected. 

Write parity is even. 

PE/GCR* sia encode/not GCR mode. 

Write formatter state machine control bits. 

Write formatter state machine load command. 
Write file mark command bit. 

Write formatter write advance. 


Write data latch output enable. 
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WLOE 
CIF 


WR TACH 
SERVO 


WRC ADDL 
CPU 


WRITE ADV 
CIF 


WRITE CAS 
CPU 


WRITE OP 
DATA 


WRT 
CIF 


WRTEN/TEST 
SERVO 


WSTR 
CIF 


WSTREN 
CIF 


WTEST 
CIF 


YO-Y17 
CPU 


Z2C1 
SERVO 


ZADO-ZAD15 
CPU 


ZAS 
CPU 


ZCLK 
CPU 


ZDS 
CPU 


Z1/O 
CPU 


Write data latch output enable. 

Tach pulse. 

Clock cache ADDR to MMU. 

Advance cache address. 

Enable address column to write to cache. 
Write operation in progress. 

Write command bit. 

Push button/LED front panel. 

Interface write strobe. 

Enable CIF write strobe. 

Test mode, Z8000 directs output to write data latches. 
Cache address output bits from MMU. 
Watchdog refresh clock (10Mhz). 

Z8002 address/data lines. 

zBONe address strobe. 

5.4Mhz clock to Z8002. 

Z8002 data ssbb: 


Z8002 IO operation. 
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ZIORD 
CPU 


ZIOWR 
Cru 


ZMREO 
CPU 


ZR/W* 
CPU 


IO read data strobe. 


IO write data strobe. 


Memory request. Low indicates A/D lines contain an address. 


Indicates CPU is reading from or writing to memory or 1/0. 
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DOES NOT PRINT ON SALES ORDER 


ORDER W/O PRICE 
ORDER WITH PRICE 


OBSOLETE 
DATE 


L1.200.2.MDATABO1 CIPHER - SAN DIEGO - PRODUCTION DATA BASE DISTRIBUTION: KRISTAL - 
WED, SEP 7. 1998 BILL OF MATERIAL 
AS OF 12730793 
cLass CODE GROUP: | UNCLASSIFIED 
CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY OP: ORDER POLICY CODE 
REOQ:N=PART OPTIONAL 
963490-001 OPCODE: 4 REV: E pwe ASsy-SENSOR SERUO ,57U Y=PART REQUIRED 
MODEL: PF: N=PART 
ECO NO: 30807 Y=PART PRINTS ON SALES 
DATE OF LAST ECO: 9/07/88 P=PART PRINTS ON SALES 
R DAYS 
a 1TEM QTY PER YIELD — P DEFAULT OFF REFERENCE 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC OF QUANTITY SET SEQ DESIGNATOR 
963490-000 PICT-PWB ASSY,SENSOR SERUO ,57U 3 D 1 9.000 1.000 EA F YN 0.000 0 6 
963491-101 PWB-SENSOR/SERUO ,37U ,57U 1C 2 1.000 1.000 EA B YON 1.000 0 0 
961234-400 SPECIF ICATION-TEST. 3 A 3 0.000 1.000 EA F NN 0.000 0 it) 
963490-300 SCHEM- SENSOR SERUO .57U 3 C 4 0.000 1.000 EA F YN 0.000 0 0 
964398-001 INDUCTOR-DUAL , 1500UH 1A S 1.000 1.000 EAB YN 1.000 0 01,2 
970440-180 INDUCTOR-180UH,+-10%, 3B 6 1.000 1.000 EAB NN 1.000 0 0.110 
962906-001 INDUCTOR-EMI FILTER 1A ? 1.000 1.000 EA B YN 1.000 0 ou? 
962904-001 XFMR-CURRENT , SENSE 18 8 1.000 1.000 EAB Y N 1.000 0 0 cTl 
971037-001 HEATSINK-STUD MOUNT 3A 5 604000 1,000 EAB YN 4,000 9 0 G17,20,25, 
26 
971037-002 HEATSINK-STUD MOUNT sq 10 8.000 1.000FAB YN 98.000. 9 98 015.16,18. 
19 ,21,22.2 
4,25 
962903-001 CHOKE-DUAL MOTOR 3A il 2.000 1.000 EA B YN 2.009 0 0 L4ZL5 ,L6/L 
7? Eco#3018 
9 
962908-003 XFMR-PWM 57 VOLT tc 121.000 1.000 EAB YN 1.000 9 © 0 TA 
971015-001 HEATSINK-TO-3 , TOP MOUNT GOLD 3A 13 1.000 1.000 EA B YN 1.000 Q 0 cRrRi0 
970388-001 HEATSINK-"U" BLACK 2 -C 14 1.000 1.000 EA B NN 1.000 0 0 YRG 
970281-002 HEATSINK~-TO-127-TO-220, 3 C 15 3,000 1.000 EA B YN 3.000 Qa 0 UR1-3 ECOF 
30189 
970281-001 HEATSINK-TO-127/TO-220 ; 3c. 0 16 ©~=— 2,000 1.090 FAB YN 2.000 0 0 04 ,05 
970287-001 HEATSINK-TO-3 ,6.4,C/7U 3c¢ 18 i900 1.000 EAB NN 1.000 0 © CRIA 
970460-001 NUT SYNC 6-32 HEATSINK,.220MAX 3D 19 8.000 1.000 EA B YN 8,000 8 0 YR1-4,02,4 
5,CR10 ECO 
#30199 
213271-605 SCREW-PHP ,ZINC ,6-32%5716 36 20 6.0001.000fAF YN 6.000 5 8 
964400-001 CHOKE- +5 ta 621~t«‘« 00 1.000 EAB YN 21.000 0 8 L114 
970083-001 INJECTOR/EJECTOR-1/16" $B 22 «42,0001.000FAB NN 2.000 9 8 
961707-002 STIFFENER-EDGE ,PCB 38 24 1,000 1.000EAB YN 1,000 0 0 
213271-603 SCREW-PHP , ZINC ,6-32%3716 3G 25 1.000 1.000FAF YN 1.000 0 0 
207602-011 WASHER-SPLIT LOCK #6 3 c)0626)«12,000 1.000 FEAF YN 12.000 0 8 & 
207604-081 _NUT-HEX RADIO PATTERN 36 27 12.000 1.000 EAF YN 12,000 0. 0 . 
213271-606 SCREW-PHP , ZINC ,6-32%3/8 3G 26 2.0001.000FAF YN 2,000 0 o cRin |. 
201114-274 CAP-CER,2700PF ,50V,10%.X7R 33 30 2,0001.000FA 8 YN 2,000 8 0 95,94 9 
201114-224 CAP-CER,2200PF ,50U,10%,X7R 33 33 4,0001.000FAB YN 4.006 0 ‘0 1091 ll 
yll4 . 
201191-025 CAP-ELEC, LOMF ;25U, ALUM 3-H 34: 14.000 1.000 EA B YN 14.000 9 0 eshsdb, 
% 8-31,48 ,60 
‘ 75 ,16%%180 


"186 


11714785 
11/14/85 
00700700 
11714785 

4/02/87 
00700700 
00700700 
00700700 

3/25/87 


3725/87 
11723787 


3725/87 
3712/87 
00/00/00 
11/23/87 


00700700 
00700700 
11/23/87 


1271385 
3/25/87 
00700700 
00700700 
3/27/86 
4/02/87 
4/02787 
4/02/87 
00700700 
00700700 


00700700 


q 
if 


99/99 799 
99799799 
99799799 
99799799 
99799799 
99799799 
99799799 
99799799 
99SIOSIO 


D9/SOOSIP 


G9SOII9P 


9999 /IP 
99/99/99 
DISIISIOP 
99799799 


99/99 799 
99/99 799 
99799799 


99799799 
99799799 
9999799 
99799799 
99799799 
99799799 
99799799 
99799799 
99799799 
99799799 


99/99 7IP 


L1.?00.2.MDATABO1 CIPHER - SAN DIEGO — PRODUCTION DATA BASE 
WED, SEP 7, 1988 BILL OF MATERIAL PAGE NO: 2 


Stet rst et\es ss ee 


AS OF 12730793 


CLASS CODE GROUP: 1 UNCLASSIFIED 


CLASS CODE: 3400 G.C.R. UNIQUE BOARD assy OP: ORDER POLICY CODE 
REQ:N=PART OPTIONAL 
963490-001 OPCODE: 4 REV: & PWB ASSY-SENSOR SERUO,57U Y=PART REQUIRED 
MODEL: PF: N=PART DOES NOT PRINT ON SALES ORDER 
ECO Mo. Seano Y=PART PRINTS ON SALES ORDER W/O PRICE 
DATE OF LAST ECO: 9707/88 P=PART PRINTS ON SALES ORDER WITH PRICE 
R DAYS 
G ITEM OTY PER YIELD E P DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC g F QUANTITY SET SEQ DESIGNATOR DATE DATE 
201114-106 CAP-CER, 100000PF,50U,10%.x7R 3 3 35° «17.000 1.000 FAB YN 17.000 0 0 C23,27,36. 11/23/87 99/99/99 
‘ 38 ,42,130, 
131,137-13 
9 ,167,169- 
172,179.18 


5 ECO#3018 
9 


201158-100 CAP-MYLAR..1MF,100U, 10% 3 E 36 6.000 1.000 FAB YN 6.000 0 0 C10,48-50, 12/09/86 99/99/99 
144,148 
970565-001 CAP-ELEC , 1000MF ,25U.-20+50% 3A 37 2.000 1.000 FAB YN 2.000 0 .0 4,5 00700700 99/99/99 
971031-102 CAP-ELEC.1000-1200 MF,100U,LOW 3 B 38 2.000 1.000 EAB YN 2.000 0 0 C6,183 3/16/87? 99/99/99 
971034-103 CAP-ELEC.10900-12000 MF 6.3U= 3 8 39 1.000 1.000 FAB YN 1.000 o 0 C15 3/16/87 99/99/99 
201114-564 CAP-CER ,5600PF ,50U,10%,X7R 33 41 1.000 1.000 FAB YN 1.000 9 & C43 3712/87 99/99/99 
201114-220 CAP-CER, .022MF ,S0U 10% 33 42 8.000 1.000 F4B YN 8.000 5 0 86,101,102 00700700 99/99/99 
- 410,111,12 
6,155,156 
201123-151 CAP-DM.1500PF ,100U,5% 3 E 43 1.000 1.000 FAB NN 1.000 ..9 0 c71 00700700 99/99/99 
201160-472 CAP-TANT 4. 7MF,10U, 10% 3D 44 2.000 1.000 EAB YN 2.000 0 0 C41,173 00/00/00 99/99/99 
970712-002 CAP-POLY..001MF,200U MIN,5% 3c 45 2.000 1.000 EAB YN 2.000 og 0 C8,9 12/04/85 99/99/99 
970712-004 CAP-POLYPRO, .022UF ,200-250U+-* 3 4 48 2.000 1.000 FAB NN 2.000 0 0 C13,14 00700700 99/99/99 
201204-153 CAP-CER, 150PF ,50U,5% ,NPO 3R 49 1.000 1.000 EAB YN 1.000 0 0 C70 00/00/00 99/99/99 
201114-105 CAP-CER , 10000PF ,50U,10%,Xx7R 33 50 = 23.000 1.000 EAB YN 23.000 0 C22,24,26, 12/04/85 99/99/99 
‘37,39 ,53-5 
7 59.62.63 
66 ,67.92.1. 
- 03,104,106 
112,129 ,13 
3,136 
970712-001 CAP-POLY..0033MF,250-400U,5% 3 4 51 1.000 1.000 EAB YN 1.000 0 0 C11 3/12/87 99/99/99 
201161-470 CAP-TANT ,47MF ,6U, 10% 3P 52 4.000 1.000 FAB NN 4.000 0 0 C119-121.1 00/00/00 99/99/99 
84 
201120-500 CAP-DM,5PF ,300U,+-1/2PF, 3c 53 1.000 1.000 EAB NN 1.000 o 0 C96 00700700 99/99/99 
201114-155 - CAP-CER,15000PF ,50U,10%,x2R 33 57 2.000 1.000 EAB YN 2.000 0 0 152,163 3/11/87 99799799 
201114-475 CAP-CER ,47000PF ,50U,10%,X7R 33% 58 9.000 1.000 FAB YN 9.000 0 ~- 0 115-118,97 00/00/00 99799799 
-100,166 
970712-003 CAP-POLY, . O68MF ,200UDC,,5% 3D 60 4.000 1.000 EAB YN 4.000 0 0 C44-47 12/04/85 99/99/99 
201106-107 CAP-CER, IMF ,50U, 10% 3M 61 5.000 1.000 EAB ¥N 5.000 0 @ C21,25,87, 00/00/00 99/99/99 
175,177 
201113-470 CAP-CER, . 0047HF ,50U,10% 3H 62 9.000 1.000 FAB YN 9.000 oO 0 86,122,123 00/00/00 99/99/99 


5 127,126,14 


1,142,149 
- a, 


L1.200.2 
WED. SEP 7, 
CLASS 
CLASS CODE: 
943499-901 
MODEL : 
ECO NO: 30807 
QATE OF LAST ECO: 


PART NUMBER 


970712-005 
291204-221 
201204-473 
970784-104 


201114-104 


291112-220 
97o0nes-001 
201105-474 
962003-001 
962002-001 
970551-002 
970724-001 
202033 

970562-001 
202032-300 
202N198-100 


971049-001 
202005-500 


202011 ~— 
202009-999 
202031 


202032 
970238-001 


.MDATABO1 


CODE GROUP: 
3400 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF AeTER TEC 


1 UNCLASSIFIED 


OPcOneE: 4 PEV: E 


9707788 


DESCRIPTION 


CAP-POLYPRO. 0047UF ,.200-250U,+* 


CAP-CER.2.2PF ,50U,5%,NPO 
CAP-CER ,470PF ,50U,5%,NPO 
CAP-CER, 


CAP-CER.1000PF .50U,10%.X7R 


CAP-CER .220PF ,50U.10% 
CAP-DM,680PF .300U,1% 
CAP-CER..47MF ,50U,10% 
SPEC-8" PWR & GND BUS BAR 
SPEC-15" PWR & GND BUS BAR 
BUS BAR STIFFENER- INSULATED 
DIODE-1N4448 ,FAST SWITCHING 
DIODE-RECTIFIER, 
DIODE-RECTIFIER ,POWER 
DIODE-ZENER 

DIODE-SWITCHING ,IN4148 . 


DIODE-1N52308, ZENER ,4.7U,5% 
RECTIFIER-PWR,HI EFF ,6A 


DIODE-RECTIFIER 1 AMP 
DIODE RECTIFIER,1 AMP 


“Ye 


DIODE-ZENER 


OTDOE-ZENER 
DIODE-RECTIFIER, ‘UAL 


G.C.R. UNIQUE BOARD ASSY 


.1UF ,50U ,-20+80% ,AX,* 


wa 
a 


Mh UE GEE GO ee ee Ed 


we 


rR 
om m OM 


moo71pwawerzonm 


op 


AS OF 


PWB ASSY-SENSOR SERVO ,57U 


OTY PER 
ASSEMBLY 


2.000 
1.000 
2.000 
44.000 


4.900 


2.000 
1.000 
3.000 
1.000 
1.000 
1.000 
4.000 
2.000 
4.000 
1.000 
29.000 


1.000 
16.000 


1.000 
8.000 
5.000 


1.000 
1.000 


12/30/93 


YIELD 
FACTR 


1.000 
1.000 
1.000 
1.000 


1.000 


900 


1.000 


1.000 
1.000 
1.900 
1.000 
1.000 


1.000 
1.000 


1.000 
1.000 


1.000 


1.000 


1,000 


oannounmnowonono a 


uo DoD OD 


4442444442" =< 


z< 
z2z 


zz<« << 
zz zzz 


ZZZZAZZZZZZZ Z 


PAGE NO: 3 


OP: OROER POLICY CODE 
OPT TONAL 
Y=PART REQUIRED 


REO: N=PART 


PF: N=PART 


sore 


VUES 


NOT PRINT ON SALES ORDER 


Y=PART PRINTS ON SALES ORDER bIvO PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


DAY'S 


DEFAULT OFF 
QUANTITY SET 


4.000 


Qo 


2.000 
1.000 
3.000 
1.600 
1.000 
1.000 
4.000 
2.000 
4.000 
1.000 
29.000 


moon0coocgcodcs 


1.000 
16.000 


ag 


1.000 0 
8.000 9 


5.000 0 


1.000 
1.000 


oa 


SEQ 


°o 


oo 


Q 
0 


oscRES. 56,69 


mi) 
0 


@eornoo0oq0o00eoso 


REFERENCE EFFECTIV OBSOLETE 
aa DATE DATE 


146 00700700 
4/02787 
00700700 


1709787 


99799799 
D9/99IO9I 
99/99/99 
99799799 


ciao. 
C132 
C163 .157 
C2.3,12,19 
20 ,32-35,5 
1,58 .61.64 
65 ,69 68,7 
2-74 ,76-80 
82-84,89-9 
1.93,107,1 
08,124,125 
134,135.15 
8-161,174, 
176,178 
C143 .145.1 
50,151 
153.164 
cel 

85 165.154 


00700700 99799799 
99/99/99 
99799799 
99799 799 
99L99/99 
G9SO9/I9 
9999799 
99799799 
99799799 
99/99/99 
99/99/99 
GOSID LOD 


3/11/87 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 


CR18-21 
CR14.15 
CR6-9? 

CR25 
CR12.24.28 
-42,49-51, 
5463-65 ,6 
8,71,73-75 
CR11 
CR43-48 ,52 
53 57-62, 
66,67 
CRIs 
CR1-4, 
23 26,27 


5/15/87 
00700700 


99799799 
99799799 


99/99/99 
99799799 


3711787 
’ 3727786 


12/097tis 


‘ius } 99799799 
90700700 99799799 


99799799 
"70, 72 is 
CRS a 
CR1i0 


LI.200.2.MDATABO1 CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


WED, SEP 7, 1988 BILL OF HATERIAL PAGE NO: 4 
AS OF 12/30/93 
CLASS CODE GROUP: 1 UNCLASSIFIED 
CLASS CODE: 3400 G.C.R. UNIQUE BOARD assy OP: ORDER POLICY CODE 
. REO:N=PART OPTIONAL 
963490-001 OPCODE: 4 REU: £ PUB ASSY-SENSOR SERUG,S7U Y=PART REQUIRED 
MODEL: PF: N=PART DOES NOT PRINT ON SALES ORDER 
ECO NO: 30907 Y=PART PRINTS ON SALES ORDER W/O PRICE 
DATE OF LAST ECO: 9707-88 P=PART PRINTS ON SALES ORDER WITH PRICE 
R DAYS 
rs) ITEM OTY PER YIELD EP DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
FART NUMBER DESCRIPTION PRY NO. ASSEMBLY FACTR UM SC Q F QUANTITY SET SEQ DESIGNATOR DATE DATE 
202006-100 DIODE-LIGHT EMITTING 3H 101 1.000 1.000 EAB NN 1.000 9 0 DSI 00700700 99/99/99 
970208-001 CONNECTOR HEADER SOCKET- 3A 107 1.000 1.000 EAB NN 1.008 oO a 41 00700700 99/99/99 
970238-001 CONN-HEADER 50 POSN,PIN, 3B 109 1.000 1.000 EAB NN 1.000 0 0 97 00/00/00 99/99/99 
970291-001 CONN-HEADER,8 POSN,PIN, 3A 110 1.000 1.000 EAB NN 1.000 0 0 38 00/00/00 99/99/99 
970581-001 RECTIFIER-.8AMP 60U 3A 115 1.000 1.000 EAB YN 1.000 0 1 01 00700700 99/99/99 
970563-001 TRANS ISTOR-NPN, SILICON 3A 118 1.000 1.000 EAB YN 1.000 oO 0 G2 00/00/00 99/99/99 
970249-001 TRANS ISTOR-PNP SILICON, 3c 119 1.000 1.000 FAB NN 1.000 0 0 927 00700700 9999799 
204007-500 TRANSISTOR-NPN SILICON 33 120 2.000 1.000 EAB NN 2.000 0 0 03,9 00/00/00 99/99/99 
970582-001 TRANSISOR-N CHANNEL 3A 121 2.000 1.000 FAB YN 2.000 9 0 04,5 00/00/00 99/99/99 
204027-037 TRANSISTOR-NPN SILICON 3E 122 2.000 1.000 EAB YN 2.000 9 0 010,11 00/00/00 99/99/99 
204027-034 TRANSISTOR-PNP SILICON 3E 123 4.000 1.000 FAB NN 4.000 9 0 06,7,13,14 00/00/00 99/99/99 
970545-001 TRANSISTOR-POWER, MOS FET 3A 126 4.000 1.000 FAB YN 4.000 0 O 015.16,21, 00/00/86 99/99/99 
22 
971033-001 TRANS-TIP298.NPN TO-220 3B 126 4.000 1.000 EAB YN 4.000 0 0017.20.23. 3716/87 99/99/99 
26 
204013-999 TRANSISTOR-NPN SILICON 3E— 127 2.000 1.000 EAB YN 2.000 6 0 Q8.i2 3/25/87 99/99/99 
970546-001 TRANSISTOR-POWER, MOS FET 3A 128 4.000 1.000 FAB YN 4.000 °-9 0 018,19,24, 12709786 99/99/99 
25 
200076-100 RES-1.0 MOHM 1/74W 5% CF 3 aC 129 2.000 1.000 EAF YN 2.000 oO 0 R165,177 00700700 99/99/99 
200120-400 RES-4.0 OHM 3.0W 5% WW 3H 130 1.000 1.000 FEAF YN 1.000 0 a R14? 00/00/00 99/99/99 
200121-100 RES-10 OHM 3.0W 5% WW 3H 131 1.000 1.000 FEAF YN 1.000 o 0 R148 00700700 99/99/99 
200013-562 RES-5.62 KOHM 1/4W 1% FF 3 R 135 1.000 1.000 EAF YN 1.000 0 0 R268 00700700 99/99/99 
200013-200 RES-2.0 KOHM 174W 1% FF 3R 136 5.000 1.000 EAB NN 5.000 9 0 R72.73,76. 00700700 99/99/99 
77.80 
209014-750 RES-75.0 KOHM 1/4W 1% FF 3R 137 1.000 1.000 FAB YN 1.000 0 0 R79 11/14/85 99/99/99 
200073-100 RES-1.0 KOHM 1/4W 5% CF 3 AC 138 17.000 1.000 FEAF YN 17.000 0 R52,53,56, 11/23/87 99799799 
61,986,103, 
104,110.16 
4,172-176, 
245 .264.28 
1 ECO#3018 
9 
200013-634 RES-6.34 KOHM 174W 1% FF 2R 139 1.000 1.000 EA F NN 1.000 0 0 R265 00/00/00 99/99/99 
200013-100 RES-1.00 KOHM 1/4W 1% FF 3R 140 6.000 1.000 FEAF NN 6.000 09 0 R15,70,78, 00700700 99/99/99 
89-91 
200073-470 RES-4.7 KOHM 174W 5% CF 3 AC 141 12.000 1.000 FEAF YN 12.000 0 0 R64,66,69, 00/00/00 99/99/99 
163,182 ,23 
0,232,234, 
236 ,262,26 ORIEREAL 
: 1,272 
20016-1000 RES-1.00 MOHM 1% FF 3R 163 1.000 1.000 FAF YN 1.000 0 a R109 99/99/99 


1vew 


00700700 


1.0.200.2.MDATABO] CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
WE. SEP 7. 1988 BILL OF NATERTAL PAGE NO: 5 


AS OF 12730793 


CLASS CODE GROUP: 1 HNCLASSIFIED 
CLASS CODE: 3400 >.C.R. UNIQUE BOARD ASSY OF: ORDER POLICY CODE 
REQ:N=PART OPTIONAL 
963499-001 OPCODE: 4 REU: E PWB ASSY-SENSOR SERUD.57U Y=PART REQUTRED 
MODEL: PF: N=PART DOES NOT PRINT ON SALES ORDER 
eco wo: 208n7 : Y=PART PRINTS ON SALES ORDER UI“ PRICE 
CATE OF LAST ECO: 9707/88 : P=PART PRINTS ON SALES ORDER WITH PRICE 
R DAYS 
a ITEM OTY PER YIELD E P DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
PART NUMBEP DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC Q F QUANTITY SET SEM DESIGNATOR DATE DATE 
2013-499 RES-4.99 KOHM 1/4W 1% FF 3R 144 13.000 1.000 FEAF NN 13.000 9 ON RQ3,34,93- 00700700 99799799 
: 95,126,127 
.135,136,2 
41,242,258 
+259 
200072-390 RES-390 OHM 174 5% CF 3 AC 145 6.000 1.0090 EA F NN 6.000 0 0 R41,49,184 00700700 99799799 
-225 .226.2 
79 : 
20071-3820 RES-82 OHM 174W 5% CF 3 AC 146 1.000 1.900 EA F NN 1.000 0 0 R48 00700700 99799799 
200013-221 RES-2.21 KOHM i/4u ix FF 3R 14? 2.000 1.900 EA F NN 2.000 90 0 R74.75 00700700 99799799 
971030-025 RES-FUSIBLE..25 OHM, 2W+5% 3a 148 g.009 1.9090 FAB YN 8.000 90 0 R185.186.1 3/16/87 99799799 
: 88.189 .206 
207.209,21 
) 
970536-047 RES-47 OHM,2W,5%.CF .FIXED 3c 149 2.000 1.000 EAB YN 2.000 O 0 R197,208 00700700 99799799 
200014-402 RES-40.2 KOHM 1/4u 1% FF 3R 150 12.000 1.000 FEAF YN 12.000 0 0 R112,.113,1 00700700 99799799 
21,124,125 
-128,129,1 
33.134,137 
, 139.140 
200013-402 RES-4.02 KOHM 1/4 1% FF 3R 151 1.000 1.000 EAB YN 1.000 0 0 R14 11/21/95 99799799 
200013-249 RES-2.49 KOHM 1/74W 1% FF 3 R 152 1.000 1.000 EA F NN 1.000 0 0 R82 00700700 9979999 
200073-220 RES-2.2 KOHM 1/4 5% CF 3 AC 153 3,000 1.000 EA F NN 3.000 39 0 RB1.106.18 00700700 99799799 
0 
200072-330 RES-330 OHM 174W 5% CF 3 ac 155 6.000 1.000 EA F YN 6.000 9 N R35 95,116 00700700 99799799 
117,143.14 
4 
209073-270 - RES-2.7 KOHM 174W 5% CF 3 AC 156 5,000 1.000 EA F YN 5.000 0 0 R57,58,60. 11723787 99799799 
68,183 ECO 
; #30189 
200071-200 RES-20 OHM 174 5% CF 3 AC 157 3.000 1.000 EAF YN 3.000 0 0 R10.11,55 00700700 99799799 
200071-510 ; RES-51 OHM 174W 5% CF 3 ac 158 1.000 1.000 EA F YN 1.000 0 0 R38 00700700 99799799 
200073-150 RES-1.5 KOHM 1/4W 5% CF 3 ac 159 5.900 1.000 EA F YN 5.000 0 0 R44,46,50 00700700 99799799 
os : »51,65 
200073~-510 RES-5.1 KOHM i174 5% CF 3 ac 160 10.000 1.000 FEAF YN 10.000 0 0 R45 ,475162 00700700 99799799 
_ ,157,158,1 
— 61,213,221 
abe 7192,201 - 
200082-120 '  RES-120 OHM 172W $% CF 3L 161 ©.2.000 1.000 EAB NN 2.000 0 0 R3,46 00700700 99799799 
970969-047 RES-FUSIBLE,470HM,1/2W,5% MF 3 C 162 6,900 1.000 EAB YN 6.000 30 0 pada ee 3/16/B7 99799799 
. a '202,214,22 Ba Sees: 


LT.200.2.MDaTaBol 
1988 


WED. SEP 2, 


CLASS CODE GROUP: 41 
3400 


CLASS CODE: 


96349N-001 
MODEL: 


Emo ND: 30807 


OATE OF LAST Ero: 


PART NUMBEP 


9709469-047 
200071-470 


200123-200 
970568-472 
970271-002 
2N0070-560 
200074-100 


200081-620 
280074-220 
200013-759 
2N0074-560 
200073-360 


971416-750 
200072-430 
200074-120 
200013-301 
200072-220 
970568-392 
200076-130 
200075-100 
200072-100 


200075-220 
200072-470 


200074-330 
200076-470 
200072-200 


EIPHEP - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF MATERIAL 


=rrrse tet tessee== 


AS OF 12/30/93 


OPCODE: 4 REY: 


9/07/88 


DESCRIPTION 


RES-FUS!BLE .470HM,172W.5% ME 


RES-47 OHM 


UNCLASSIFIED 
G.C.R. UNIQUE BOARD assy 


E PWB ASSY-SENSOR SERUQ.57U 


1/4W 5% CF 


RES-2K OHM,3.0W,5% WW 


RES-4.7 KOHM 
RES-20 OHM 
RES-5.6 OHM 
RES-10 «OHM 
RES-62 OHM 
RES-22 KOHM 


RES-7.59 KOHM 
RES-56 KOHM 
RES-3.6 OHM 


iW 5% CF 
2W S%& FC 
1/74 5% CF 
1/4W 


172U CF 
1/4 CF 
1/4WU 1% FF 
1/4W 5% CF 
1/40 5% CF 


RES-7.5 OHM,5%,1W.CF 


RES- 430 
RES-12 
RES-3.91 


OHM 
KOHM 
KOHM 
RE5-220 OHM 
RES-3.9 
RES-1.3 
RES-100 


KOHN 


kKOHM 


RES-100 


PES-220 
RES-470 


RES-33 
RES-4.7 
RES-200 


1/4W 5% CF 
lv4W 5% CF 
174W 1% FF 
1/4W 5% CF 


lw 5% CF 


MOHM 1/4W 5% CF 


1/4W 5% CF 


174W 5% CF 


1/4W 5% CF 
1/4W 5% CF 


1/4W 5% 
1/4W 5% 
174 S% 


CF 
CF 


CF. 


A ad 


Na 


VW VM 


OTY PER 
ASSEMBLY 


1.009 
2.000 
1.000 
2.000 
4.000 


2.000 
2.000 
1.000 
4.000 
3.000 
1.000 
1.000 
7.000 
4.009 


1.000 
5.000 


3.000 
1.000 
6.000 


YIELD 


1.000 
1.000 
1.000 
1.000 
1.000 


1.900 
1.000 
1.000 
1.000 
1.0900 
1.000 
1.000 
1.000 
1.000 


1.000 
1.000 


1.000 
1.000 
1.000 


man "No 


7" 


AnD nN DHT 


T7477 NN 7 


<<< «< <«<«<z< 
ZZZ 2 zzz z zzz272z 
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OP: ORDER POLICY CODE 
OPT TONAL 
RESUIRED 
COES NOT PRINT ON SALES ORDER 
PRINTS ON SALES ORDER W/O PRICE 
PRINTS ON SALES ORDER WITH PRICE 


REQ: N=PART 
Y=Papt 
PF: N=PART 
Y=PART 
P=PART 


DAYS 


P DEFAULT OFF 
F QUANTITY SET SEO 


ZZ2ZZ z2z Zz 


6.000 o 
4.000 9 
1.000 0 
1.000 9 
2.000 09 
2.000 oOo 
17.000 9 
1.000 0 
2.000 0 
1.000 0 
2.000. 0 
4.000 20 
2.000 9 
2.0900 9 
1.000 0 
4.000 0 
3.000 oO. 
1.000 9 
1.000 0 
7.000 oO 
4.000 0 
1.000 9 
5.000 oO 
3.000 0 
1.000 09 
6.000 4 


oeocoqoo 


QaQooe0e0 


So 


oo o aos 


[00 


REFERENCE 


27,228 


+120,130.i 
38,153,154 
1169 .194,2 
00,215,220 
R33 
R105,.181 
R263 

R239 .256 
R237 ,239.2 
54,255 

R42 R43 
ECO#30807 
R166.178 
R168 
R36.37,39. 
71 

R96 102.24 


So 

R253 

R170 

R24 .25 26, 
31,260,273 
+276 

R159 160.2 
67,277 
R271 

R2? .249 25 
0,252,288 
R32.98 99 
R100 
R22,179.19 
6.199.217, 
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EFFECTIV 


3716/8? 
06700700 


3/25/87 
00/00/00 
00/00/00 
00700700 
00/00/00 


3/16/87 
00/00/00 


00/00/00, 


3711787 
00/00/00 


9706788 
00/00/00 

2721786 
90700700 
00700700 
00700700 
12709786 
00700700 
00700700 


00700700 
00/00/00 


00700700 
00700700 
11/23/97 


OBSOLETE 


99SI9/IOO 
99799799 


99799799 
99799799 
IISLIDIID 
99799799 
99799799 


99799799 
99799799 
99799799 
99799 +99 
99799799 


99799799 
99799799 
99799799 
99799799 
99799799 
99799 799 
99/99/99 
99799799 
99799799 


99799799 
99799799 


P9SIDSID 
99799799 
GISIDLIO 


ORAL 


L1.200.2.40aTABOL CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
WED, SEP 7, 1988 BILL OF MATERTAL 


AS OF 12730793 


CLASS CODE GROUP: 1 UNCLASSIFIED 

CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASS’ 
963490-001 OPCODE: 4 REV: E PUB ASSY-SENSOR SERVD.57U 
MODEL: 


Eco NO: 30807 
DATE OF LAST ECO: 9707/88 


6G ITEM OTY PER YIELD 
PAPT NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
200072-200 RES-200 OHM 1/74W 5% CF 3 aC 188 6.000 1.0900 
200071-150 RES-15 OHM 174W 5% CF 3 aC 189 1.000 1.000 
200072-150 RES-150 OHM 174W 5% CF 3 ac 190 1.000 1.000 
200019-200 RES-200 KOHM 174 1% FF 3 R 192 4.000 1.000 
200074-470 RES-47 KOHM 1740 5% CF . 3 AC 193 3.000 1.000 
200071-120 RES-12 OHM 174W 5% CF 3 aC 194 1.000 1.000 
260013~-475 RES-4.75 KOHM 1/4 1% FF 3 R 195 2.000 1.000 
200014-169 RES-16.9 KOHM 1/74W 1% FF 3 R 196 1.000 1.000 
200073-300 RES-3 KOHM 1/4W 5% CF 3 ac 197 3.000 1.000 
200073-680 RES-6.9 KOHM 1/4W 5% CF 3 ac 200 5.000 1.000 
20n074-110 RES-11 KOHM 174W 5% CF 3 AC 201 1.000 1.000 
970537-002 RES-100 OHM 5% SW Wl 3A 202 ° 1.000 1.000 
200071-100 RES-10 OHM 1/4W 5% CF 3 aC 204 4.000 1.000 
200148-100 RES-0.10 OHM 6.5W 5% Wh 3D 205 1.000 1.000 
200074-390 RES-39 KOHM 1740 5% CF 3 AC 206 1.000 1.000 
200073-390 RES-3.9 KOHM 1/4) 5% CF 3 AC 207 1.000 1.000 
200014-909 RES-90.9 KOHM 1/4W 1% FF 3 R 208 1.000 1.000 
200011-100 RES-10.0 OHM 1/4W 1% FF 3 R 209 1.000 1.000 
200013-806 RES-8.06 KOHM 1/74W 1% FF 3 R 210 1.000 1.000 
200014-100 RES-10.0 KOHM 1/74W 1% FF 3 R 211 4.000 1.000 
200013-681 ; RES-6.91 KOHM 174W 1% FF 3 R 212 1.000 1.000 
200073-200 RES-2 KOHM 1/740 5% CF 3 aC 213 4.000 1.000 
200012-200 RES-200 OHM i/74W 1% FF 3 R 214 1.000 1.000 
970568-201 RES-200 OHM 1W 5% CF 3D 215 8.000 1.000 


3 aC 216 10.000 1.000 


200072-680 © —«-RES~680," OHM 


ne 
ye 


200073-330 RES-3.% KOMM 1/4u 5% CF sac 217 1.000 1.009 
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OP: ORDER POLICY CODE 

REQ:N=PART OPTIONAL 
Y=PART REQUIRED 

PF: N=PART COES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


DAYS 
DEFAULT QFF REFERENCE EFFECTIV OBSOLETE 
QUANTITY SET SEO DESIGNATOR DATE DATE 


6.000 ui) 0 218 ECO#30 11723787 99799799 


189 
1.000 9 oO R21 00/00/00 99/99/99 
1.000 9 0 R152 00700700 99/99/99 
4.900 0 20 R122,123.1 11706785 99799799 
31,132 
3.000 9 90 R171,.243,2 00700700 99799799 
70 
1.000 9 9 RI5i 00700700 99/99/99 
2.000 G 0 R266.269 98700700 99799799 
1.000.. 0 0 R274 06700700 99799729 
3.000 0 0 R156.248.2 00700700 99/99/99 
Si 
6.000 0 0 R12,233,23 00700700 99799799 
5,229,231 
1.000 O 0 R155 00700700 99799799 
1.000 0: ORS 00700700 99799799 
6.000 0 0 R195,199,2 00700700 99799799 
16,219 
1.000 oO 90 R273 00700700 99799799 
1.000 0 0 RI? 00700700 99/99/99 
1.000 9 ORI 00700700 99/99/99 
1.000 oO 0 R40 00700700 99799799 
1.000 0 0 Ris 11/21/85 99799799 
1.000 0 0 R30 00/00/00 99799799 
4.000 08 0 R2B.29,240 00700700 99799799 
257 
1.000 0 OR275 . 00700700 99799799 
4.000 0 0 R13.59,97, 11723787 99799799 
244 ECOs30 
169 
1.000 0 ORV2 . | 90700700 99799799 
8.000 0 0 R190,191,2 00700700 99799799 
03,204,211 ; 
212.223 ,22 
i _ 4 bbs 
10.000 0 0 R107,114,1 00700700 99799799 
15,118,119 < i 
141, 182,14 ONSGINAL 
5,146,167 


1.000 0 0 R108 99799799 


LI.200.2.DaTABOI 
WED. SEP 7. 1999 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF MATERIAL 


Rene erter ws ess 


AS OF 12730793 


UNCLASSIFIED 


CLASS CODE GROUP: 1 

CLASS CODE: 3400 G.C.R. UNIQUE BOARD assy 
963490-001 DPCODE: 4 REU: £ PWB ASSY-SENSOR SERUD ,57U 
MODEL : 


ECO NO: 30807 


OP: ORDER POLICY CODE 
OPT TONAL 
REGUIRED 
DOES NOT PRINT ON SALES ORDER 
PRINTS ON SALES ORDER WD PRICE 
PRINTS ON SALES ORDER WITH PRICE 


REQ:N=PART 
Y=PART 
PF: N=PART 
Y=PART 
P=PART 


DAYS 


DEFAULT OFF 


DATE OF LAST ECO: 9-07-98 
0 ITEM QTY PER YIELD 
PART NUMBER DESCRIPTION P RU NG ASSEMBLY FACTR 
200076-180 RES-1.8 MOHM 1/4W 5% CF > AC 216 1.000 1.000 
200012-750 RES-750 OHM 174W 1% FF 3 R 219 2.000 1.000 
200073-620 RES-6.2 KOHM 1/4W 5% CF 3 AC 220 %.000 1.000 
205248-200 RES-NTWK 4.7 KOHM DIP 3B 222 1.000 1.000 
970843-001 RES-NET-SIP,220 OHM. ISOL 3B 223 2.000 1.000 
970267-001 PIN-TEST,.040S0 X .360LG 2A 245 39.000 1.000 
970939-001 IC-74ALS05 , INVERTER .OPEN COLTR 3 4 249 1.000 1.000 
203007-700 IL-339 VOLT COMP QUAD 3 3 250 6.000 1.000 
970554-001 1C-3525 MOD PULSE WIDT 3 Cc 251 1.000 1.000 
203052-051 1C-4051 MUX 8 CH 3C 252 2.000 1.000 
970025-001 1C-556 TIMER DUAL 3 C 253 1.000 1.000 
203130-999 {C~682 OP ANP JFET IN 3 F 254 4.000 1.000 
203550-S01 IC-1001 CONV A-D 10BIT 170NS 3 E& 255 1.000 1.000 
970454-001 IC- 7533 CONV D-A 10BIT 3 C 256 1.000 1.000 
203N82-500 IL-7407N BUF DRU HEX 3 E 258 2.000 1.900 
203012-134 1C~4136 OP AMP GUAD 3 3 259 3.000 1.000 
203555-111 IC-8036 CIO 168I1T 6MHZ 3 C 265 2.000 1.000 
970010-001 IC-74LS08 AND 2IN QUAD 3B 266 3.000 1.000 
203095-001 1C-74LS14 INU SCHMITT HEX 34 267 1.000 1.000 
203029-003 IC-74LS11 AND 3IN TRIP 3 F 269 2.000 1.000 
207039-001 IC~74LS74 FF D DUAL 3M 270 1.000 1.000 
970221-001 1C-74LS00 NAND 2IN POS QUAD ZE 272 1.000 1.000 
203046-001 IC~74LS123 MLTU DUAL 3 6 273 2.000 1.000 
203051-100 IC-74LS175 FF Db QuaD 3G 274 2.000 1.000 
731006-800 LABEL-ASSY 3 8 278 1.900 1.000 
203046-148 IC-74LS138 DCDR 3-8 LINE 3K 279 1.000 1.000 
203035-032 IC-74LS32 OR 2IN QUAD 33 280 1.000 1.000 
203029-500 1C-7414 INU HEX SCHMITT TRIP, 3C 281 1.000 1.000 
203052-379 IC-74LS379 FF D HEX 3D 282 2.000 1.000 
203051-174 IC-74LS174 ,FF,D,HEX on 283 2.000 1.000 
970011-001 IC-74LS04 INU HEX 3D 284 1.000 1.000 
203052-244 1C-74LS244 BFR OCT 3S 3 285 1.000 1.000 
203009-005 1c-084 OP AMP BIFET 3 F 291 1.000 1.000 
203013-317 IC-78L05 VOLT REG +5U 5% 3 E 296 1.000 1.090 
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REFERENCE EFFECTIU OBSOLETE 


DESIGNATOR DATE DATE 
R10i 00700700 99/99/99 
R87 88 00/00/00 99.99/99 
R19 .247 2721786 99/99/99 
U12DA 5715786 99-9999 
RP1 .RP2 5716786 99/99/99 
TP1-39 00700700 99/99/99 
U7d 3/12/87 99799799 
U4D,U103,U 00700700 99/99/99 
11L ,U129.U 
12K .U13R 
U4F 00700700 99/99/99 
U8C .U9E 00/00/00 9979999 
U4C 00/00/00 99799,99 
U8B.UBD.U9 00/00/00 99/99/99 
4,U9C 
U10CB 00700700 99.99/99 
U10AA 00/00/00 99,9999 
UIJI.ULOER 0070000 99799799 
U79.U11M,U 00700700 99-99,/99 
11P 
U11B,U120 00700700 99/99/99 
U11C,U11D, 00700700 99799799 
J12D8 
ULF 00700700 99/99/99 
U1O0KA,U10K 00/00/00 99-9999 
8 
U1i1R 00700/00 99-9999 
U12CB 00700700 99-9999 
U13M.U13P 90700700 99/99/99 
U10BA.U13D 00/00/00 99799799 
00/00/00 99/99/99 
U10CA 00/00/00 9979999 
U10F 00700700 99/9999 
UZE 00/00/00 99799799 
U10AB.U10B 00/00/00 99/99/99 
B 
Ui2CA,U13C 5715/86 99/99/99 
U10EB 00/00/00 99/99/99 
U13B - 00700700 99799799 
U12F 12709786 99799799 
URS 00700700 99/99/99 


“WAL 


LI.200,2.MOATABO1 
WED, SEP 7, 


CLASS CODE GROUP: 1 
. CLASS CODE: 


96349N-001 
MODEL: 


Eco NO: 30907 
DATE OF LAST ECO: 


PART NUMBER 


203013-210 
203013-300 
970002-001 
970255-001 
209990-071 
213020-605 
213700-609 
970559-001 
209990-063 
970548-002 
971041-001 


965042-001 


3400 


CIPHER - SAN DIEGO - 


UNCLASSIFIED 
G.C.R. UNIGUE 


OPCODE: 4 REV: E 


9707788 


DESCRIPTION 


IC-7812 VOLT REG -12U 1A 
1C-7912 VOLT REG,12V,1.5AMPS 
IC-7906 VOLT REG -6U 
1C-7808 VOLT REG +BV 1A 
ADHES 1 VE-SUPERBONDER 

SCREW- 6-32X5/16,BDR HD,SLOT 
WASHER-FLAT ,NYLON,SM PAT 
NUT-ACORN CAP 6-32 NYLON 
ADHESIVE-DOW CORNING 3145 
RELAY-DPOT,7.5 AMP ,12U,PC 
LABEL-BAR CODE ,1.425LX.25W,9.* 
LABEL-CAUTION 


BOARD ASSY 


WW WE EE GE GE Edd 


PRODUCTION DATA BASE 


BILL GF MATERIAL 


eoenrrrrzee ees ae eS 


AS OF 12730795 


PW ASSY-SENSOR SERUO ,57U 


ITEM 


QTY PER 


RU NO. ASSEMBLY 


pPanprpraragrrnt 


YIELD 
FACTR 
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oP: ORDER POLICY CODE 


REO: 


N=PART 


Y=PART 
PF: N=PART 
Y=PART 
P=PART PRINTS ON SALES ORDER WITH PRICE 


OPTIONAL 

REQUIRED 

DOES NOT PRINT GN SALES ORDER 
PRINTS ON SALES ORDER W/O PRICE 


DAYS 

P DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
F QUANTITY SET SEQ DESIGNATOR DATE DATE 

N 1.000 oO 0 UR2 00700700 99799799 
N 1.000 oO 0 UR 00700700 99799799 
N 1.000 0 0 URI 00700700 99/99/99 
N 1.000 0 0 UR4 00700700 99799799 
N 0.000 O 0 11722785 99799799 
N 1.000 © 0 3/2Q7A/BE 99799799 
N 1.0900 oO ny 12/04/85 99799799 
N 1.0060 oO 0 12/04/85 99799799 
N .001 O 0 ECOE30707 6723788 99/99/99 
N 1.000 oO 0 Ki 3/12/87 99799799 
N 4.000 6 0 GO700700 99799799 
N i.900 oO a 1/27788 99799799 


ECO#3 0243 


~ 


meals 


TP32,7P39 


Hil 
lel 


we 
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REFERENCE DESIGNATOR 


HO, UIC, UIZ0B 


A, SI3D0 
Puss nee 


THOKB, UIOKA 
UBB, USD, 9A, UIC 


USC, UIE 
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Ussits ITEM 312. BOND CREKES PO On Te eT Aas 
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Bis G/LT LOUIS LE TRENSTOR CG UA. ECO tein a nee 


‘ (ae 
QM OMT EUECTOR 
Fae ACD 


see seta DN (n) = 
(vet THRD VRt 4K 05) SEE DETAIL 9 IE (74) AUS BAR — DEAL 13 . 
DETAIL peta] oo 
Bib BAR (73) é) 


(24) STIFF INER 
(28) ADRESSE 


oem LE 
(oS TH ote) 
Gis) BAR CODE 


-(8) HEAT Sir 
Sonne} 


BEAToNR (REF) 


(CAN Testo ee 


ay sepia a J | cern 13 


“BOND CAPACITOR USING ITEM 312 
(2 PL MM} 


access p iss 
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r HATE R45 OS 31400 IN “DETAIL. F"FiR0M COMPONENT : tm G 
2S FO MOINTIUN STANCTLEL LEAD ; a : 
BEND RADII € SARCING OF COMPONENT FROM SURFACE OF MWB. ;. : on 
SQUAME PRD WEDICATLE 1 Me +, DIODE CATHODE ENO , TRANSISTOR 
teetee On AN 1, CaP. Pounve BOL. 


7, FORGLHEMAT, SOE 05491-3500, 
EER Sad Hale om ret ven. 


L1,200,2.MDATABOL 
WED, SEP 7, 1988 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


eptin 


GILL OF MATERIAL 


AS OF 12730793 


UNCLASSIFIED 


‘DISTRIBUTION: 


KRISTAL - 
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OP: ORDER POLICY CODE 
OPT TONAL 
REQUIRED 
DOES NOT PRINT ON SALES ORDER 
PRINTS ON SALES ORDER W70 PRICE 
PRINTS ON SALES ORDER WITH PRICE 


REQ: N=PART 
Y=ePART 
PF: N=PART 
Y=PART 
P=PART 
DAYS 
DEFAULT OFF 
QUANTITY SET SEO 
0.000 0 0 
1.000 0 0 
0.000 0 0 
0.000 0 0 
1.000 9 0 
1.000 0 Q 
1.000 Q 0 
1.000 it} 0 
4.000 0 0 
8.600 0 0 
2.000 
1.000 0 0 
1.000 0 0 
1.000 0 0 
3.000 0 0 
2.000 Q 0 
1.000 0 0 
1.000 0 0 
8.000 0 0 
6.000 0 0 
1.000 0 0 
2.000 0 0 
1.000 0 0 
1.000 0 0 
12.000 tt) tt) 
12.000 0 Q 
2.000 i) 0 
2.000 0 0 
4.000 0 0 
14.000 Lt} 0 


PAGE NO: 1 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


cT1 

017 ,20,23, 
26 
015,16,18, 
19 ,21,22,2 
4,25 
L4/LS ,LE“L 
7 €C0#3018 


UR1-4 02,4 
5,CR10 ECO 
#30189 


L1i 


£c0#30189 
£94,95 
€105,109,1 
13,114 
C1,16-18 52 


DATE 


11714785 
11714785 
00700700 
12412785 

4/02/87 
00/00/00 
00700700 
0070000 

3725/87 


3725787 


11/2387 


3725/87 
3712/87 
00700700 
00700700 
00700700 
3/25/87 
00700700 
11723787 


00700700 
3725/87 
00700700 
00700700 
3/27/7866 
(4/02787 
4/02/87 
11723787 
00700700 
12709785 


00700700 


DATE 


99/99/99 
99L99/99 
99799799 
99799799 
99/99/99 
99799799 
99799799 
99799799 
9999 /9P 


99/S99/99P 


99/99/99 


99799799 
99799799 
99799799 
99799799 
99799799 
99799799 
G9SIDIOD 
99799799 


99799799 
99799799 
99799799 
99799799 
9999799 
GOSO9 799 
99799799 
99799799 
G9S99IIP 
O9/9I/IP 


G9/IFSODP 


CLASS CODE GROUP: 1 
CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY 
963491-001 OPCODE: 4 REV: E PW ASSY-SENSOR SERVO ,37U 
MODEL: 
Eco NO: 30807 
DATE OF LAST ECO: 9707788 
ia ITEM OTY PER YIELD 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR um sc 
963491-000 PICT-PWB ASSY,SENSOR SERVO ,37U 3 D 1 0.000 1.000 EA F 
963491-101 PWB-SENSOR/SERUO , 37V ,57U 1C 2 1.006 1.900 EAB 
961234-400 SPECIFICATION-TEST, 3 A 3 0.000 1.000 EA F 
963491-300 SCHEM-SENSOR SERVO ,37U 3 Cc 4 0.000 1.000 EA F 
964398-001 INDUCTOR-DUAL , 1500UH 1A 5 1.000 1.000 EA B 
970440-180 INDUCTOR- 18 0UH, +-10%, 38 6 1.000 1.000 EA B 
962906-001 INDUCTOR-EMI FILTER 1A ? 1.000 1.000 EA B 
962904-001 XFMR-CURRENT , SENSE 18 8 1.000 1.000 EAB 
971037-001 HEATSINK-STUD MOUNT 3 A 9 4.000 1.000 EA B 
971037-002 HEATSINK-STUD MOUNT 3A 19 8.000 1.000 EA B 
962903-001 CHOKE-DUAL MOTOR 3A 11 2.000 1.000 EA B 
962908-004 XFMR-PUM,37 VOLT ic 12 1.000 1.000 EA 8 
971015-001 HEATSINK-TO-3,TOP MOUNT GOLD 3 A 13 1.000 1.000 EA B 
970368-001 HEATSINK-"U" BLACK 3 Cc 14 1.000 1.090 EA 8 
970281-002 HEATSINK-TO-127/TO-220, 3 C 15 3.000 1.000 EA B 
970281-001 HEATSINK-TO-127/TO-220, 3c 16 2.000 1.000 EA B 
964399-001 INDUCTOR-600UH 1A 1? 1.000 1.000 EA B 
970287-001 HEATSINK-TO-3 ,6.4,C/W BC 198 1.000 1.000 EA B 
970460-001 NUT-SYNC , 6-32 ,HEATSINK , . 220MAX 3D 19 8.000 1.090 EA B 
213271-605 SCREW-PHP , ZINC ,6-32%5716 3G 20 6.000 1.000 EA F 
964400-001 CHOKE-+5V ; 1A 21 1.000 1.000 EA B 
970093-001 INJECTOR/EJECTOR-1716" 3 8B 22 2.000 1.000 EA B 
961707-002 ST IFFENER-EDGE ,PCB 38 24 1.000 1.000 EA B 
213271-603 SCREW-PHP , ZINC ,6-32X3716 3 & 25 1.000 1.000 EA F 
207602-011 WASHER-SPLIT LOCK #6 3 Cc 26 12.000 1.000 EA F 
207604-081 NUT-HEX RADIO PATTERN 38 27 12.000 1.000 EA F 
213271-606 SCREW-PHP , ZINC ,6-32X3/8 3 6G 28 2.000 1.000 EA F 
201114-274 CAP-CER ,2700PF ,50V,10% ,X7R 3 4 30 2.000 1.0900 EA B 
201112-9820 CAP-CER ,G20PF ,50U, 10% 3 L 33 4.000 1.000 EA B 
201191-025 ALUM 63 +H 34 14.000 1.000 EA B 


CAP-ELEC, 10MF 250, 


a-31,40,60 
75 ,162,18 
186 ah ° 


= 


£ 
A 


LI.20),2.mDaTaBO1 
WED, SEP 7, 1998 


CIPHER - SAN DIEGO - PRODUCTION Data BASE 
BILL OF MATERIAL 


AS OF 12/30/93 


CLASS CODE GROUP: 1 UNCLASSIFIED 
CLASS CODE: 3400 G6.C.R. UNIQUE BOARD assy 


PAGE NO: 2 


OP: ORDER POLICY CODE 
REO:N=PART OPTIONAL 


oe : 


Pot: 


963491-001 OPCODE: 4 REV: E = PW ASSY-SENSOR SERUO,37U Y=PART REQUIRED 
MODEL : PF: NePART DOES NOT PRINT ON SALES ORDER 
ECO NO: 30807 Y=PART PRINTS ON SALES ORDER W/O PRICE 
DATE OF LAST ECO: 9/07/88 P=PART PRINTS ON SALES ORDER WITH PRICE 
R DAYS 
O ITEM OTY PER YIELD EP DEFAULT OFF REFERENCE €FFECTIU OBSOLETE 
PART NUMBER DESCRIPTION PRU NO. ASSEMBLY FACTR UM SC Q F QUANTITY SET SEQ DESIGNATOR DATE DATE 
201191-025 CAP-ELEC,10MF,25u,- rout 3H 634 614.000 1.000 EAB YN 14.000 0 186 00700700 99/99/99 
201114-106 CAP-CER, 100000PF ,50U,10%,x7R 33 35 17.000 1.000 EA B YN 17.000 0 0 23,22, 5/30/86 99/99/99 
36 ,38,42,1 
30,131,137 
,138,139,1 
67,169,170 
,171,172,1 
79,185 
201158-100 CAP-MYLAR, . IMF ,100U,10% FE 36 6.0001.0009f8 8 YN 6.060 0 9 C10,48-50, 4/02/87 99/99/99 
144,148 
970565-001 CAPELEC, 1000MF ,25U,-20+50% 3 37 9.000 1.000 Ea B YN 2.000 0 0o64,¢ 00700700 99/99/99 
971031~102 Cap erecs 1000-1200 MF,100U,LOU 3B 38 2.900 1.000 GAB % N 2.000 0 0 C6,183 3716/87 99/99/99 
971034-103 rep ecEC, 10000-12000 HF 6.3u" 368 39 1/000 1.000EAc N 1.000 o . 9 ¢i¢ 3/16/87 99/99/99 
201114-564 CAP-CER ,5600PF ,50U,10%, XR 3 J 41 1.000 1.000 FAB y¥N 1.000: 0 0 Cas 3/12/87 99/99/99 
201114-220 CAP-CER, .022MF50U.10% 7 J 42 8.000 1.0006 B YN 8.000 9 9 C88 ,101,10 90700700 99/99/99 
2,110,111, 
126 ,185,15 
é 
201123-151 CAP-DM,1500PF,100U,5% 7 43 1.000 1.00068 B NN 1.000 0 og crt 00700700 99/99/99 
201160-472 CAP-TANT , 4. 7MF ,10U,10% 3D 44 2.000 1.000&AB YN 2.000 o° g C41,173 0000700 99/99/99 
970712-001 Lap ROLY, -0033MF ,250-400U,5% 3 45 1.000 1.000 EA B YN 1.000 o oii’ 12/09/85 99/99/99 
970712-004 CODE CLYPRO,.O22UF,200-250U+-= 3 @ 48 2.000 1.000 EA B NN 2.000 0 013,14 30700700 99/99/99 
201204-153 CAP-CER, 150PF ,50U,5%,NPO 7R 49 (1.000 1.0008 8 YN i.000 9 9 G79 00700700 99/99/99 
201114-105 CAP-CER,10000PF ,50U,10%,x7R 343 50 23.000 1.000 Ec B YN 23.000 0 0 €22,24,26, 12704785 99799"99 
37,39 ,53-5 
7,59 62,63 
66 ,67,92,1 
03,104,106 
112,129,13 
3,136 
201161-470 CAP-TANT ,47MF ,6U, 10% 7p $2 4.000 1.000 FR B NN 4.900 9 9 C119-121,1 00/00/00 99/99/99 
84 
201120-500 CAP-DM,5PF,300U,+-1/2PF, 3C 53 1,000 1.000FAB NN 1.000 0 0 96 00/00/00 99/99/99 
201114-155 rep cok? 1S000PF,50U,10%,x7R 33 57 2.000 1.000 EA B YN 2.000 9 0 €152,163 3711787 99799799 
201114-475 CAP-CER,47000PF ,50U,10%,X7R 33 5a 9.000 1.000 En B YN 9.000 0 0 C97,38,99, n0/00700 99/99/99 
: 100,115,11 
6,117,118, Onin 
166 
971032-331 CAP-ELEC,330 MF,25U 3A 59 1.000 1.000FAB YN 1.000 9 0 C182 3/16/8% ~-99799 
970712-003 CAP-POLY,. O68MF , 200UDC , 5% 3D 60 71,000 €8 B YN 4.000 0 0 C4647 1204ron 99799 
CAP-CER, IMF ,50U, 10% 3M 661 1,000 EAB YN 7.000 0 0 €21,25,87, o070070 %. Loree 


Pe ee, 


LI.200,2.MDATABO1 
WED. SEP 7, 1988 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF MATERIAL 


PAGE NO: 3 
AS OF 12730795 


CLASS CODE GROUP: 1 UNCLASSIFIED 


CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY OP: ORDER POLICY CODE 
REQ:N=PART OPTIONAL 
963491-001 OPCODE: 4 REV: E PWB ASSY-SENSOR SERVO ,37U Y=PART REQUIRED 
MODEL: PF: N=PART DOES NOT PRINT ON SALES ORDER 


ECO NO: 30807 Y=PART PRINTS ON SALES ORDER W/O PRICE 


DATE OF LAST ECO: 9707788 P=PART PRINTS ON SALES ORDER WITH PRICE 
R oAaYS 
0 ITEM OTY PER YIELD —E P DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC O F QUANTITY SET SEG DESIGNATOR DATE DATE 
201106-107 CAP-CER.1MF ,50U,10% 3M 61 7.000 1.000 EAB YN 7.000 9 0 154,165.17 00700700 99799799 
5,177 
201113-470 CAP-CER,.0047MF ,50V,10% 3H 62 9.000 1.000 EAB YN 9.000 0 0 C86 ,122,12 00/00/00 99799799 
3,127,128, 
141,142.14 
7,149 
970712-005 caP-POLYPRO.0047UF,200-250U,«" 3A 63 2.000 1.000 EAB NN 2.008 0 0 C140,146 00700700 99799799 
970712-002 CAP-POLY,.OO1MF,200U MIN,5% 3 C 64 2,000 1.000 EAB yh 2.000 Oo 0 CB,9 5/19/86 99799799 
201204-473 CAP-CER,470PF ,50U ,5%,NPO sR 65 2,000 1.000FAB NN 2.000 9 0 168,197 00/00/00 99799799 
201204-221 CAP-CER,2.2PF ,50U,5% ,NPO sR 666)~=—(o1,000 1.608 EAB YN 1,000 0 06 C152 4/02/87 9999799 
970784-104 CAP-CER,.1UF,0U,-20+80%,AX,* 3 67 44.000 1.000 EAB YN 44.000 0 0 C2,3,12,19 11723787 99799799 
20, 32-355 
1,58 ,61,64 
65,68 69 ,7 
2-74 ,76-80 
82-84 ,89-9 
1,93,107,1 
08,124,125 
134,135 ,15 
8-161,174, 
176,178 
201114-104 CAP-CER, 1000PF ,50V,10%,X7R $3 68 4,0001.000FAB YN 4.000 9 0 €145,145,1 00/00/00 99799799 
50,151 
201112-220 CAP-CER ,220PF ,50U, 10% se 69 2,000 1.0008 B YN 2.000 9 0 C153,164 3/11/87 99799799 
970085-001 CAP-DM,680PF ,300U,1% 38 70 1,000 1.000 FAB NN 1,000 0 0 CBI 00700700 99799799 
201105-474 CAP-CER,.47MF ,50U, 10% 3N. 72 «21,000 1.000 FAB YN 3.000 9 © CBS 00700700 99/99/99 
962003-001 SPEC-8" PWR & GND BUS BAR 1a 73  1.0001.000FAB YN 1.000 0 9 00700700 99799799 
962002-001 SPEC-15" PWR & GND BUS BAR iB 74 1.000 1.000—AB YN 1,000 0 0 00700700 99799799 
970551-002 BUS BAR STIFFENER-INSULATED 38 75 1.000 1.000 EAB YN 1.000 Oo 0 00700700 99799799 
970724-001 DIODE-1N4448,FAST SWITCHING 3A 87 4,000 1.000 EAB ¥ NK 4.000 0 OO CRIB-21 900700700 99799799 
202033 DIGDE-RECTIFIER, 3F 6862000 1-000 FAB NN 2,000 9 0 CRI4,1% 00700700 99/9999 
970562-001 DIODE-RECT IF IER , POWER 3c.06890~=Ss«S 000 1.000 FAB YN 6.000 9 0 CR6-9,16,1 00700700 99799799 
? ; 
202032-300 DIODE-ZENER 3c. 90 ~=—«1.000 1.000 EAB YN 1.000 9 0 CR2S 00700700 99799799 
202018-100 DIODE-SWI TCHING , IN6148 3 ©91+»«-29.000 1.000 FAB YN 29.000 0 8 CR12,24,28 11723787 99799799 
-42 49-51, 
54, 63-65 ,6 
8,71 ,73-75 
oe & a, ECde30189 
971049-001 DIODE-1N5230B,ZENER;4.7U,5% 3A 92 1.000 t.000 EAB N 1.000 Oo 0 CREE 5/15/87 99799799 
202008-500 RECTIFIER-PWR,HI EFF ,6A 3c 9% 16,000-1,000 ca B NN 16,000 0 sO CR4S-4B,$2 00700700 99799799 


LI.200,2.MDATABO1 
WED, SEP 7, 1988 


UNCLASSIFIED 


CLASS CODE GRouP: 1 
CLASS CODE: 3400 &G.C.R. UNIQUE BOARD assy 
963491-001 OPCODE: 4 REU: £ 
MODEL: 
ECO NO: 30807 
DATE OF LAST ECO: 9,707,798 
PART NUMBER DESCRIPTION 


202005-500 


202011 
202009-999 


202031 


202032 

970238-001 
202006-100 
970208-001 
970288-001 
970291-001 
970581-001 
970563-001 
970249-001 
204007-500 


970546-001 


204027-037 
204027-034 
970545-001 


971033-001 


204013-999 
200076-100 
200120-400 
200120-100 
200013-562 
200013-200 


200073-100 


RECTIFIER-PWR,HI EFF ,6A 


OLODE-RECTIFIER 1 AMP 
DIODE RECTIFIER,1 AMP 


DIODE-ZENER 


DIODE-ZENER 
DIOQDE-RECTIFIER,DUAL 
DIODE-LIGHT EMITTING 
CONNECTOR HEADER SOCKET- 
CONN-HEADER , 50 POSN,PIN, 
CONN-HEADER ,8 POSN,PIN, 
RECTIFIER-.8AMP 60U 
TRANS ISTOR-NPN, SILICON 
TRANS ISTOR-PNP , SILICON, 
TRANSISTOR-NPN SILICON 


TRANS ISTOR-POWER, MOS FET 


TRANSISTOR-NPN SILICON 
TRANSISTOR-PNP SILICON 
TRANS ISTOR-POWER, MOS FET 


TRANS-T1P29B,NPN TO-220 


TRANSISTOR-NPN SILICON 
RES-1.0 MOHM 1/4W 5% CF 
RES-4.0 OHM 3.0 5% WW 
RES-1.0 OHM 3.0W 5% LW 

» RES-5.62 KOHM 1/4 1% FF 
RES-2.0 KOHM 1/4 1% FF 


RES-1.0 KOHM 1/4W 5% CF 


oie Oe ke ie) 
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CIPHER ~ SAN DIEGO - PRODUCTION DATA BASE 


BILL OF MATERIAL 


Seer rere sees 


AS OF 12/30/93 


PWB ASSY-SENSOR SERVO ,37U 


OTY PER 
ASSEMBLY 


YTELD 
FACTR 


OP: ORDER POLICY CODE 
REQ:N=PART OPTIONAL 
REQUIRED 
DOES NOT PRINT ON SALES ORDER 
PRINTS ON SALES ORDER W/O PRICE 
PRINTS ON SALES ORDER WITH PRICE 


Y=PART 
N=PART 
Y=PART 
P=PART 


PF: 


DAYS 


DEFAULT OFF 


REFERENCE 


PAGE NQ: 


EFFECTIV 
DATE 


AxDaIIDmM 


D 
O 


< 


“< ZX4«K*< « ~«Z2«% « «+ 2xxzzzz2zz 


16.000 0 
1.000 0 
8.000 0 
5.000 0 
1.000 0 
1.000 0 
1.000 0 
1.000 0 
1.000 0 
1.000 0 
1.009 8 
1.000 .0 
1.000 0 
2.000 0 
4.000 0 
2.000 0 
4.000 0 
6.000 0 
4.000 Lt} 
2.000 


rae 
. 
° 
o 
o 
goooeocecosn 


- 
N 
o 
o 
—) 
o 


2T2FPOFODQD000 


Qgooescoao o ooo o 


2 


326,27 
CR5S 56,69 
70,72 ECOs 
30189 

CRS 

CR10 

DSi 

Q1 

J? 

38 

o1 

a2 

027 

Q3,9 ECOS3 
a1e9 
019 ,19,24, 
25 

010,i1 

06 .7,13,14 
04,5,15,16 
21,22 
017,20,23, 
26 

08,12 

R177 165 
R148 

R147 

R268 

R77 ,76,80, 
73 
R52,53,56, 
61,986,103, 
104,110,16 
4,172-176, 
245 ,264,28 


1 ECO#3018 
9 


00700700 


3711787 
3427786 


11723787 


00/00/00 
00/00/00 
00/00/00 
00700700 
00/00/00 
00/00/00 
00700700 
00/00/00 
00/00/00 
11723787 


12709786 


00700700 
00/00/00 
00/00/00 


3/16/87 


3725787 
00700700 
00/00/00 
12709785 
00700700 
00700700 


11/23/67 


OBSOLETE 
DATE 


99/99/99 


99799799 
99799799 


99799799 


99799799 
99799799 
99799799 
99799799 
99799799 
99799799 
I9/SI9DIOD 
99S9O9L99 
99799799 
PI/SIOIOD 


GISIOZOID 


99/99/99 
GOSIDIOD 
99SOI9SIO 


99799799 


I97SI9/OS 
99799799 
99799799 
99799799 
99799799 
997939799 


99LO9/OS 


L1,200.2.MDATABO1 CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
WED, SEP 7, 1988 BILL OF MATERIAL 


AS OF 12730793 


class cone GROUP: 1 UNCLASSIFIED 


CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY 
963491-001 OPCODE: 4 REV: E PWB ASSY-SENSOR SERVO ,37U 
MODEL: 


ECO NO: 30807 
DATE OF LAST ECO: 9707/88 


QO ITEM OTY PER YIELD 
P 


PAGE NO: 5 


im . annem 
GP: GROER POLICY CODE 


REO: N=PART OPT TONAL 
Y=PART REQUIRED 

PF: N=PART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


PART NUMBER DESCRIPTION RU NO. ASSEMBLY FACTR 
200013-634 RES-6.34 KOHM 1/74W 1% FF 3 R 139 1.000 1.000 
200013-100 RES-1.00 KOHM 1/4 1% FF 3 R 140 6.000 1.000 
200073-470 RES-4.7 KOHM 1/74W 5% CF 3 ac 141 12.000° 1.000 
200015-100 RES-100 KOHM 1/74W 1% FF , 37 R 142 4.000 1.000 
200016-1600 RES-1.00 MOHM 1/78U 1% FF 3 R 143 1.000 1.000 
200013-499 RES-4.99 KOHM 1/74W 1% FF 3 R 144 6.000 1.000 
200072-390 RES-390 OHM 174W 5% CF 3 AC 145 6.000 1.000 
200071-820 RES-82 OHM 174W 5% CF 3 AC 146 1.000 1.000 
200013-221 RES-2.21 KOHM 1/4W 1% FF 3 R 147 2.000 1.000 
971030-019 RES-FUSIBLE .1 OHM 20+5% 3 A 148 8.000 1.000 
970536-047 RES-47 OHM,.2W,5%,CF FIXED 3 Cc 149 2.000 1.000 
200014-402 RES-40.2 KOHM 1/4U 1% FF 3 R 150 4.000 1.000 
200013-402 RES-4.02 KOHM 1/4W 1% FF 3 R 151 1.000 1.000 
200013-249 RES-2.49 KOHM 1/4W 1% FF 3 R 152 1.000 1.000 
200073-220 RES-2.2 KOHM 1/4W 5% CF 3 AC 153 3.000 1.000 
200014-562 RES-56.2 KOHM 1/4 1% FF 3 R 154 2.000 1.000 
200072-330 RES-330 OHM 174W 5% CF 3 ac 155 6.000 1.000 
200073-270 RES-2.7 KOHM 1/40 5% CF 3 AC 156 6.000 1.000 
200071-200 RES-20 OHM 1/74W 5% CF 3 AC 157 3.000 1.000 
200071-$10 RES-51 OHM 174 3% CF 3 AC 168 1.000 1.000 
200073-150 RES-1.5 KOHM 1740 5% CF 3 AC 159 5.000 1.000 
200073-810 -- —si«éRES=S.1 KOM Ivaw SR CF. | CF AC REO 10.000 1.000 


n8Ss 7n1s8 "0 o7nm no nn 7 


n 


nna m4" 


<< ZzZ< << <Zz < zw“ < 


< 


< <<< 


DAYS 
P DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
F QUANTITY SET SEQ DESIGNATOR DATE DATE 
N 1.000 i) 0 R265 00700700 99799799 
N 6.000 0 0 R15,70,78, 00/00/00 99/9999 
89 90,91 
N 12.000 0 0 R64,.66,69, 2721786 99/99/99 
163, 182,23 
0,232,234, 
236 ,261,26 
2,272 
N 4.000 0 0 R12S.129,1 12709785 DIISIILID 
34,137 
N 1.000 90 ob Rid 00706760 99799799 
N 6.000 it] 0 RBS ,84,94, OO/00700 99-99799 
- - 95,241,258 
N 6.000 a 0 R41,49,184 00700700 99799799 
5225 ,226 ,2 
79 
N 1.000 i) 0 R48 00700700 99799799 
N 2.000 0 0 R74,75 00700700 99699799 . 
N 8.000 0 0 R185,186,1 3716/87 DOLIISIP 
8B, 199,206 
207,209.21 
0 
N 2.000 0 0 R187,208 00700700 99799799 
N 12.000 0 0 R112,113,1 00700700 99799799 
39,140 
N 1.000 0 0 R14 11/21785 99799799 
N 1.000 0 0 RB2 00700700 99799799 
N 3.000 0 0 RB1,106,18 00700700 99799799 
0 
N 2.006 8 0 R121,124 12712785 99799799 
N 6.000 0 0 R35,G5,116 00700700 99799799 
117,143 ,14 
4 
N 6.000 0 0 R13,57,58, 11/23/87 99799799 
60, 68, 183 
EC0#30189 
N 3.000 0 0 R10,11, 5% 00700780 99799799 
N 1.000 0 0 R36 00700700 99/99/99 
N 5.000 0 0 R44 246,50 00700700 99799799 
61, ‘5. : sth 
N Q 6 Ras 147397 00700700 99799799 


10.000 


CRSEIEAL 


LI,200,2.MDATABNI 
WED, SEP 7, 1988 


CLASS CODE GROUP: 1 
3400 


CLASS CODE: 


963491-001 
MODEL: 
ECO NO: 30807 


GATE OF LAST ECO: 


PART NUMBER 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF MATERIAL 


AS OF 12730793 


OGPCODE: 4 REU: 


UNCLASSIFIED 
G.C.R. UNIQUE BOARD Assy 


E PWB ASSY-SENSOR SERUO,37U 


OTY PER 
ASSEMBLY 


200073-510 


200082-120 
200071-470 


200122-750 
200093-270 
970271-002 
200070-560 
200074-100 


200014-619 
200074-220 
200013-750 
200074-560 
200073-360 


971416-750 
200072-430 
200074-120 
200013-301 
200072-220 


200013-147 
200013-432 


200081-620 
200075-100 
200072-100 


200075-220 
200072-470 


9707/88 
DESCRIPTION 
RES-5.1 KOHM 
RES-120 OHM 
RES-47 OHM 
RES-750 OHM 3. 
RES-2.7 KOHM 
RES-20 OHM 
RES-5.6 OHM 
RES-10 KOHM 


RES-61.9 KOHM 
RES-22 KOHM 
RES-7.50 KOHM 
RES-56 KOHM 
RES-3.6 KOHM 


1/4W 5% CF 


172W 5% CF 


‘1/4W 5% CF 


OW Se WW 

1W 5% FC 
S% FC 
5% CF 
5% CF 


1/4W 
1/4U 
1/4 
1/4 
174 


1% 
5% 
1% 
5% 
5% 


RES-7.5 OHM,5%,1W,CF 


RES-430 OHM 
RES-12 KOHM 
RES-3.01 KOHM 
RES-220 OHM 


RES-1.47 KOHM 
* RES-4.32 KOHM 


RES-62 OHM 
RES-100 KOHN 


RES-100 OHM 


“RES-220 KOHM 
RES-470 OHM 


1/4 5% 
1/4W 5% 
1/4W 1% 
174 


174 
1/4 


172W 
1/4W 
1/4 


1/44 
1/74U 


WO 


2.000 
2.000 
1.000 
2.000 
4.000 


2.000 
2.000 
1.000 
4.000 
3.000 


2.000 
4.000 


1.000 
7.000 
4.000 


1.0606 
5.000 


YIELD 
FACTR 


1.000 
1.000 
1.000 
1.000 
1.000 


1.000 
1.000 
1.000 
1.000 
1.000 


1.000 
1.000 


1.000 
1.000 
1.000 


1.066 
1.000 


ns 477" 7 AAN nT AANHnSA 


7anonNTt 


m1 


OP: 


ORDER POLICY CODE 


REQ:N=PART OPTIONAL 
REQUIRED 
DOES NOT PRINT ON SALES ORDER 

PRINTS ON SALES ORDER W/O PRICE 
PRINTS ON SALES 


Y=PART 
N=PART 
Y=PART 
P=PART 


PF: 


DAYS 


P DEFAULT OFF 


QO F QUANTITY SET SEQ 


xX <4 4 K*4*«*4 « «44% z~< 


< 


N 

i=] 

.—) 

i] 
ooaqoo 


N 2.000 0 
N 2.000 0 
N 1.000 9 
N 2.000 0 
N 4.000 i) 
N 2.000 0 
N 2.000 0 
N 1.000 0 
N 4.000 0 
N 3.000 0 
N 2.000 0 
N 4.000 it) 
N 1.000 0 
N 7.000 Lt) 
N 4,000 0 
N 1.000 0 
N 5.000 0 


oooocea 


aooooo 


REFERENCE 
DESIGNATOR 


:158,161.1 
62,192,201 
213,221 
R3.4 
R197.205 ,2 
27,228 


R150,149 
R78 ,23 34 
54,67,111, 
120,130,13 
8,153,154, 
169,194,20 
0,215,220 
R128 ,133 
R105,181 
R263 

R239 256 
R237,238.2 
54,255 

R42 ,R43 
ECO#3 0807 
R166.178 
R168 

R36 ,37,39, 
71 

R96 ,102,24 


eo 

R259 ,242 
R126 ,127,1 
35,136 

R33 
R24-26,31, 
260,273 ,27 
vs 
R159 ,160,2 
67,277 
R271 

R27, 249,25 


PAGE NO: 6 


ORDER WITH PRICE 


EFFECTIV 
DATE 


00700700 


00700700 
00700700 


3711797 
12709785 
00700700 
00/00/00 
00700700 


12712785 
00/00700 
00700/00 

3711/87 
00/00/00 


9706/68 
00700700 
2721786 
00700700 
00700700 


12709785 
12709785 


4/02/87 
00700700 
00/00/00 
00700700 


OBSOLETE 


99799799 


99799799 
99799799 


99799799 
99799799 
99799799 
99799799 
99799799 


99/99 LOD 
99SO9LOO 
99/IDIOO 
I9PSIOIOP 
I9SID/ID 


99799799 
99/SIDIOS 
99LOIOSOO 
99799799 
99799799 


99799799 
99799799 


99799799 
99799799 
99799799 
99799799 


00700700 99799799 


oo 


L1,.200.2.NDATABO1 CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
WED, SEP 7, 1988 BILL OF HATERTAL PAGE NO: 7? 


aS OF 12730793 


CLASS CODE GROUP: 1 UNCLASSIFIED 


CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY OP: ORDER POLICY CODE 
REO:N=PART OPTIONAL 
963491-001 OPCODE: 4 REU: E PWB ASSY-SENSOR SERVO ,37U Y=PART REQUIRED 
MODEL: PF: N=PART DOES NOT PRINT ON SALES ORDER 
ECO NO: 30807 Y=PART PRINTS ON SALES ORDER W/O PRICE 
DATE OF LAST ECO: 9707788 eS P=PaART PRINTS ON SALES ORDER WITH PRICE 
R DAYS 
a ITEM OTY PER YIELD — P DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC QF QUANTITY SET SEQ DESIGNATOR DATE DATE 
200072-470 RES-470 OHM 174 5% CF 3 AC 185 5.000 1.000 EAF YN 5.000 0 0 0,252,280 90700700 99799799 
200074-330 RES-33 KOHM 1/4W 5% CF 3 AC 186 3.000 1.000 EAF NN 3.000 0 0 R32,98,99 00700700 99799799 
200076-470 RES-4.7 MOHM 1740 5% CF 3 ac 197 1.000 1.000 EAF NN 1.000 0 0 R100 00/00/00 99/99/99 
200072-200 RES-200 OHM 1/4W 5% CF 3 ac 188 6.000 1.000 EAF YN 6.000 0 0 R22,179,19 11423787 99799799 
6,198,217, 
218 ECO#30 
189 
200071-150 RES-15 OHM 174W 5% CF 3 ac 189 1.000 1.000 EAF NN 1.000 0 0 R21 00700700 99799799 
200072-150 RES-150 OHM 1/74W 5% CF 3 ac 190 1.000 1.000 EAF YN 1.000 0 0 R152 12/11/85 99799799 
970969-047 RES-FUSIBLE,470HM,1/2W.5% MF 3 C 191 6.000 1.000 FAB YN 6.600 © 6 R19,20,193 3716787 99/99/99 
202 ,214,22 
2 
200015-200 RES-200 KOHM 1/4W 1% FF 3R 192 4.000 1.000 EAB YN 4.000 0 0 R122,123,1 11706785 99799799 
31,132 
200074-470 RES-47  KOHM 174 5% CF 3 ac 193 3.000 1.000 EAF YN 3.000 0 0 R171,243,2 00700700 99/99/99 
70 
200071-120 RES-12 OHM 1/40 5% CF 3 AC 194 1.000 1.000 EAF NN 1.900 0 0 R151 00700700 99799799 
200013-475 RES-4.75 KOHM 1/4W 1% FF 3R 195 2.000 1.000 EAF NN 2.000 0 0 R266.269 00700700 99799799 
200014-169 RES-16.9 KOHM 1/4 1% FF 3R 196 1.000 1.000 EAB NN 1.000 0 D R274 00700700 99/99/99 
200073-300 -. RES-3 ° KOHM 1/4W 5% CF 3 AC 197 2.000 1.000 FEAF YN 2.000 30 8 R24B,251 00700700 99799799 
200073-110 RES-1.1 KOHM 174 5% CF 3 aC 198 1.000 1.000 EAF YN 1.000 08 0 R156 12/11/85 99/99/99 
200073-680 RES-6.8 KOHM 1/4 5% CF 3 aC 200 5.000 1.000 EAF NN 6.000 0 0 R12,229,23 00/00/00 99799799 
1,233 .235 
200074-110 RES-11  KOHM 1/4W 5% CF 3 ac 201 1.000 1.000 FEAF YN 1.000 0 0 R155 11/23/87 99799799 
ECO#30189 
970537-002 RES-100 OHM 5% SW WW 3A 202 1.000 1.000 EAB YN 1.000 0 0 RS 00700700 99799799 
200076-130 RES-1.3  MOHM 174W 5% CF 3 AC 203 1.000 1.000 EA F YN 1.000 O 0 R170 12/09/86 99799799 
200071-100  RES-10 OHM 174 5% CF 3 aC 204 4.000 1.000 EAF YN 4.000 08 8 R195,199,.2 00700700 99799799 
16,219 
200148-100 RES-0.10 OHM 6.5W 5% Wl 3D 205 1.000 1.000 EAF NN 1.000 0 0 R27¥ 00700700 99/99/99 
200074-390 _« RES-39 = KOHM 174W 5% CF 3 AC 206 1.000 1.000 EAF NN 1.000 0 0 R17 00700700 99799799 
200073-390 RES-3.9 KOHM 1/4W 5% CF 3 ac 207 2.000 1.000 FEAF YN 2.000 0 0 R18 00/00/00 99/99/99 
200014-909 RES-90.9 KOHM 1/4W 1% FF 3R 208 1,000 1.000 EAF NN 1.000 0 oR?9 00/00/00 99799799 
200011-100 RES-10.0 OHM 1/4W 1% FF 3 R 209 1.000 1.000 EAB YN 1.000 0 0 R16 (11721785 99799799 
200013-806 RES-8.06 KOHM 1/40 1% FF 3R 210 1.000 1.000 EAF NN 1.000 0 0 R304. 00700700 99799799 
200014-100 RES-10.0 KOHM 1/4W 1% FF 3R 211 5.000 1.000 EAF YN 4.000 90 0 R28}29 493, 00/00/00 99/99/99 
oe 2405257 as 
200013-681 RES-6.81 KOHM 1/4u 1% FF 3R 212 1.000 1.000 EAF YN 1.000 0 0 R278 00700700 99799799 
200073-200 RES-2 KOHM 1/4W 5% CF 3 AC 213 3.000 1.000 EAF YN 3.000 0 RED ,97,;244 11723787 99799799 
ee, \ a EC0#30189 
200012-200 RES-200 OHM 1/4W 1% FF 3R 214 1.000 1.000 FAB NN 1.000 0 0 


RI2 00700700: 99799799 
- ORIGRAL 


LI,200,2.MDATABO1 CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
WED, SEP 7, 1988 BILL OF MATERIAL 


AS OF 12730793 


CLASS CODE GROUP: 1 UNCLASSIFIED 


CLASS CODE: 3400 G.C.R. UNIQUE BOARD assy 
963491-001 OPCODE: 4 REV: E PWB ASSY-SENSOR SERVO ,37U 
NODEL: 


ECO NO: 30807 
DATE OF LAST ECO: 9707/88 


. 0 ITEM QTY PER YIELD 
PART NUMBER 


Ea 


on 7" NAM Nnoaan 


Ze «<< <x<<<2ZZZ 
ZZ eZ Zz~ZzZZzZzZZ 


DESCRIPTION P RU NO. ASSEMBLY FACTR 
970568-201 RES-200 OHM iW 5% CF 3D 215 8.000 1.000 
200072-680 RES-680 OHM 1/4W 5% CF 3 AC 216 10.000 1.000 
20073-3390 RES-3.3 KOHM 1/4W S% CF 3 aC 217 1.000 1.000 
200076-180 RES-1.8 MOHM 1/4W 5% CF 3 aC 218 1.000 1.000 
200012-750 RES-750 OHM 1/4 1% FF 3R 219 2.000 1.000 
200073-620 RES-6.2 KOHM 1/4W 5% CF 3 AC 220 3.000 1.000 
200014-536 RES-53.6 KOHM 1/4W 1% FF 3R 221 1.000 1.000 
205248-200 RES-NTWK 4.7 KOHM DIP 3B 222 1.008 1.000 
970843-001 RES-NET-SIP,220 OHM, ISOL 3B 223 2.000 1.000 
200083~100 RES-1.0 KOHM 1/2WU 5% CF 3L 224 1.000 1.000 
970267-001 PIN-TEST,.040S0 X .360LG 3A 245 39.000 1.000 
970989-001 IC-74ALSO5 , INVERTER,OPEN COLTR 3 A 249 1.000 1.000 
203007-700 IC-339 VOLT COMP QUAD 3 J 250 6.000 1.000 
970554-001 IC-3525 MOD PULSE WIDT 3C 251 1.000 1.000 
203052-051 IC-4051 MUX 8 CH 3C 252 2.000 1.000 
970025-001 1C-556 TIMER DUAL 3C 253 1.000 1.000 
203130-999 1c-082 OP AMP JFET IN 3 F 254 4.000 1.000 
203550-501 IC-1001 CONV A-D-10BIT 170NS 3 E 255 1.000 1.000 
970454-001 : 1C~7533 CONV D-A 10BIT 3C 256 1.006 1.000 
203082-500 . 1C-7407N BUF DRU HEX 3E 259 2.000 1.000 
203012-136 IC-4136 OP AMP QUAD 332 259 3.000 1.000 
203555-111 IC-8036 CIO 16BIT 6MHZ 3C 265 2.000 1.000 
970010-001 1C-74LS08 AND 2IN QUAD 3B 266 3.000 1.000 
203085-001 IC-74LS14 INU SCHMITT HEX 33 267 1.000 1.000 
203029-003 IC~74LS11 AND 31N TRIP 3 F 269 2.000 1.000 
203039-001 IC-74LS74 FF D DUAL 3M 270 1.000 1.000 


Doo OM BOOB amon 


Z22~ 22 2Z2Z2<~ z2<z2< 
ZZ2 Z22 Z2ZZZ22 z2ZzzZz 


OP: ORDER POLICY CODE 

REG:N=PART OPTIONAL 
Y=PART REQUIRED 

PF: N=PART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


DEFAULT 


DAYS 


OFF 


QUANTITY SET SEQ 


10.000 


1.000 
1.000 
2.000 
3.000 
1.000 
1.000 
2.000 


1.000" 


39.000 


1.000 
6.000 


1.000 
2.000 
1.000 
4.000 


1.000 
1.000 
2.000 
3.000 


2.000 
3.000 


1.000 


2.000 
1.000 


asaoeocoocsao 


a 


oo 


oo oocoo oooo 


ooo 


oooe eo Qo eoooeoce 


eo eooo 


ooo 


PAGE NO: 8 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


R190,191,2 
03,204,211 
212,223 ,22 
4 £C0#3018 
9 
R107,114,1 
15,118,119 
141,142,14 
5 146,167 
ECO#30189 
R1i0g 

R101 

R87 .89 
R1,9,247 
R40 

U12DA 
RP1.RP2 
R282 ECO#3 
0189 
TP1-39 ECO 
#30189 

U7D 
U4D,109,11 
L,123,12K, 
13R 

U4F 

UBC ,9E 
U4C 
U8B,8D,9A, 


U9J,10EA 
U73,11M,11 
Pp 


U118,128 
U11C.110,1 
208 

U11F - 
U10KA,10KB 
U11R 


DATE 


11723787 


11/23/87 


00700700 
00700700 
00/00/00 
2721/86 
12709785 
5/19/86 
5719786 
11/23/87 


11723787 


3712/87 
00700700 


00/00/00 
00/00/00 
00700700 
00700700 


00700700 
00/00/00 
00700700 
00700700 


00700700 
00/00/00 


00700700 
00/00/00 
00700700 


DATE 


II7SIO9/IOI 


D9S9I9DSOD 


D9SO9SII 
99SOISID 
PISIBLID 
99799799 
99799799 
99799799 
99799799 
99799799 


99LO9IIO 


DI/SIOSID 
99799799 


99SOOIOO 
99799799 
99799799 
9999/99 


99799799 
99799799 
9999/9 
99799799 


GPSIISID 
G9SIBIOS 


99799799 
9999799 
IDI99SIO 


LI.200,2.MDATABO1 


WED, SEP 7, 


cr acc 
Lino 


CLASS 


963491-001 
MODEL: 


ECO NO: 30807 


1988 


cone GROUP: 1 


CODE: 


DATE OF LAST ECO: 


PART NUMBER 


970221-001 
203046-001 
203051-100 
731006-800 
203046-148 
203035-032 
203029-500 
203052-378 
203051-174 
970011-001 
203052-244 
203013-317 
203013-210 
203013-300 
970002-001 
970255-001 
203009-005 
209990-071 
213020-605 
213700-609 
970559-001 
209990-063 
970548-002 
971041-001 
965042-001 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF MATERTAL 


eee ee 


AS OF 12730793 


UNCL 
3400 


OPCODE: 4 R 


9/07/88 


ASSIFIED 


G.C.R. UNIQUE BOARD ASSY 


EV: E 


DESCRIPTION 


IC-74LS00 NAND 2IN POS QUAD 


1C-74LS123 
1C-74LS175 
LABEL-ASSY 


IC-74L5138 DCDR 3-8 LINE 


1C-74LS32 


1C-7414 INU HEX SCHMITT TRIP, 


IC-74LS378 
1C-74L5174 
1C-74LS04 

1C-74LS244 


1C-78L05 VOLT REG +5U 5% 
1C-7812 VOLT REG -12U 1A 
1C-7912 VOLT REG,12V,1.5AMPS 


IC-7906 
Ic-7808 
1c-084 
ADHESIVE-S' 


SCREW- 6-32%5716, BOR HD,SLOT 
WASHER-FLAT ,NYLON ,SM PAT 
NUT-ACORN CAP 6-32 NYLON 
ADHESIVE-DOW CORNING 3145 
RELAY-DPDT,7.5 AMP,12U.PC 
LABEL-BAR CODE ,1.425LX.25W,9.* 


LABEL-CAUT 


MLTU DUAL 
FF D QUAD 


OR 2IN QUAD 
FF D HEX 
,)FF ,D,HEX 


INU HEX 
BFR OCT 3S 


VOLT REG -6V 


VOLT REG +8V 1A 


op AMP BIFET 
UPERBONDER 


TON 


WEVECRVECRCECECRCECECE RR RR RE BB BBs 
POADPOPONDPFAMCOCBOGATAOM 


PWB ASSY-SENSOR SERVO ,37U 


QTY PER 
ASSEMBLY 


YIELD 


NDHONMNNTNAONDADOOVDVOOANToOOONOOD 


ReKKKKKKKAZLZAZAZAAZAZIKAXAZZZAZLZZ 
PFZZAZLZZAZLZALZALLZAZAZLZZALZAZZLZZZ 


np: 
Lan = 


REO: 


ORDER POLICY CODE 
N=PART OPTIONAL 


Y=PART REQUIRED 


PF: 


PAGE ND: 9 


N=PART DOES NOT PRINT ON SALES ORDER 


Y=PART PRINTS ON SALES ORDER WO PRICE 
P=PART PRINTS GN SALES 


DAYS 


DEFAULT OFF 
QUANTITY SET 


fa 
° 
°o 
e 
Seco to ODO SOD OOS oOeeSSOSDST SESS 


coecoesceoeeoeooMesccoOoCoOSFeS 


REFERENCE 
DESIGNATOR 


12CB 
U13M,13P 
U10BA,130 


Wi0cA 
U10F 

U7E 
U10AB , 1088 
u12CA,13C 
U10EB 
138 

URS 

UR2 

UR3 

URL 

URS 

U12F 


£C0#30708 
K1 


ECO#30243 


ORDER WITH PRICE 


EFFECTIV 
DATE 


00/00700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
00700700 

2721786 
00700700 
00700700 
a07o0/700 


00700700 


00700700 
00700700 
00700700 
12709786 
11722785 
3/27/86 
12704785 
12704795 
6/23/88 
3/12/87 
00700700 
1/27/88 


OBSOLETE 
DATE 


99/99/99 
99799799 
D9SO9S99 
99799799 
IDSI9SIO 
99799799 
99799799 
99799799 
99799799 
99799799 
99/99/99 
99799799 
99799799 
99799799 
99799799 
99799799 
D9SIILIDP 
9999799 
99799799 
99SO9LID 
99799799 
DISOP/LOOP 
D9/LIPLOP 
99799799 
99/99/99 


TInt, 
GCOCLLOo 


coo 


ey ww ae 


peoaccc 


',- 


a 


caagueo! 


~HORVSRERRRSE RY 


FE? 
a eee) 


era 
Tt er 


: 
: 
FY 
3 
Q 
3 
g 
6 
~ 
F 
N 


PSHanananausansnensnavensi 


mM Ne ER ERBRNRAR BARR SES TBARES 


4, RESISTOR WALUES ARE IN OMS, YE", 5% 
by Vari 7 


5. F TALNAL 


LIC ¥ec & GND PINS WITH UNUSED PORTIONS: 


NOTES: (UNLESS OTHERWISE SPECIFIED) 


BRAT (3Afe) D 


2RAF (37) 
2BAd (36) 
069) VIF poopy 
©) WWE 
am 21S (36,7) 
(Q) iiMT 
ZTE S567.) 
(34,6) PWR RES REFRESH (3) 
20 G67) 
SFEUAL 06 (3,5) 
INTA 6,2) c 
x = 9 
" > 0 HBANK (3) 
a DATA + STACK (3) 
Boor ZAM -EADIS (6,7,08 


LAB-LAS G567) 


Tytiitla 
CEORECULCCOL 


IESE: mu 


2S AE 
: 1 


(2) DATA+ STACK 


(25,67) AB-LAS. 
(20)28/ 0 


(24,6) PWRRES 


(7) BROT 
(2) REFRESH 
(247) CLK 
2720 
(2,5,6,7)205 
OLHUED 
(2) SPETHLTO 
(24,0) BRAT 


(260 TO 


EAD Ca 


PereTyvTTriTTiTit ttt. 
lgnpootedg. CoCOUUSDELoOe 


"5 


(5? AG-AT 


(25.67) BA0B-BADTS 


(836) BR/AW 
(7), FAMPE 


4000 ENAUB (6) 


TTL 
pouoococo 
5 


i 


STITITTITT 
eeuodeUcooCcoG 
: on odd 


VIBaFaRa 


3 408 
D918 ees (en 
FEO (7) : AOD wae 9 eet 23 Ania (7) HV 1 
a * [6 &% mon 
IED G2) 2408 - BAOKS pz 15 |, «(S| | we $ 
ae ee 3 
i XD Pind 
a IS ADS 18 ‘ (es by © 
237 TO 4 Ee : 
(2,751) 2A0B-2MIS c-] 
20 
[pe meet ee ee a 2 | syscew 
(2377 2K ht es 22 
ee Lee Te ee eee eee eee eee | a |B 2 
; ee ep ee a wre 
. (2372 t— ee) pS de () prrern st 
- | 47 
5 : 
(2) im igus > | Of of I vi 
(2) RIB b=4 ra : ; o se | PMR RES 
en ee i 
(2.302805) es ee ] ve | ____] QATROOG ENABLE 
—p| (a> WoogENAUB 8) ween Gf za 
(2) ERS Se oe 
OR —§ $$$ -—} 4 a 
++} —f }—|—_-—~J 
oes aS ee pe ~ 
a ee ee ee 
Tm e | Mie): PWR RES (2.3.4) 
Eat?) tl ts, Matis 
Seer 2g (2,3,7) {8 
8 - OTM (0) 
179) Catal : we [Eek ty e 21I-14(5H17) 
A [531 
(2357) (AG- tages = BAB -BWS (265,77) 
(7) STORE AR 
(57 10 


Hh 


(234) BRAT : = 


(7) ROT 
(SRTORD 


7 Se 


(245,G) BADB-BADTS:- 


(36) ETOWR 
> (2456) U-UAB- 


(236) 16 


(26,10 ZAQB-2ADIS 


z 
TEMP. WARNING. ed") ‘ 


na 


BAlg - BADL 


Kel~ ale 


WC 


@TP23 


SET (7) 


(6) 


Reocrt3! 
COAT (2,6.9) 


-3) 


MOTE: THIS 1.0. NOT INSTALLED 


Ty iti titi 1] 
DODOSOUCOCOCOCOCOCEY 
= Soe 


—_— 


Z7TEB (9) 


fFouB 7) 


FESR) 


cc 


ve-w Oo) 


Tritt titty A 
OOBCL IGLUR I COCPCOCLooe 


8) 2.7148 


(7) WR CADOL 


en COM. 


(210205 


ABUF (8) 


£8244 


CPU CLK 


INTERFACE CLK «1°: 


INTER! EARLY ST 


iC eee | eae 
Pe Mae 
an ok) 
wre 77 = Cad 
UIE — WAR IE 


@# ses & & &€ SR vBsE 


2.71 MAE 


bt eel ae 
13 8) m 
2s 3 aera A gd 
43 | fE00 
Ho rae sae) P| az | taremeace av 
rT 720g) 


U 
izle 


WBE 
15153 


INTELFACE ADW 12) 


RF TH 
: PA sm | 0 | 6G8594-300 
Ga! __ SD Ce 3 
1 


ecg ee eT r 
SV 
= es = 


ee: 


|| || i | 
| eu =ba | 
u2t = E USE a uve uae | UNE i one] UUIE ' OME 
gS tos (eS bee tee fs owen 


oP Dur. 


yn ges Pt iia een et oe eee SU ere ee 
|| =z i 
MOTES: UMLESS OTHERWISE SPECIFIED 


[ate DEVICES, SIGMALS,AND PIN NUMBERS, 
IN THES SERIES, ARE IDENTICAL. 


tir || 
aananaasan 


QMpcin) 


eo 

ote 
o ae 
© Age 
OAs 
@) A2B 
@ As8 
© A48 
058 
@ KS 
478 
(wv oF 


aaa 
aaa 


Tia 
COCU-GCOCOS 


00a 


0) D2 
90) 08 
(ro 0e 
00) 15 
(10) De 
40107 


690) OP 


(2La7) 3409-2008 


PPP 
Bee aenT 


F 


SHERRIE 
PEEELELL 


3 


PCHECKT S 
CTOCIO 1'S CATCHER} : #12545607P 
; MRD 


t6)P CHEK CLK 


02,9) CPU CLK ! a3c\ 3 
(9 CPU ADV - 2) foe 


rn lee a ; ae Bees: reTTTITTITE TLL. 
‘ ; st. Ge i AOU COOOLOo -OGOCOCuLooeE 


“ah: 


“123 FRP 
127 bAd 
cb FAL 
“70 FAL 
19 PA? 


264i) ~ 


(Z37)z R HI ew 
OO DEAS J. - 
(7 40,7) 748 

(neriy — Me pes 

(27) NTA £3, inrrace 

(267 1 —24 mr 


Lin 


C7) 21/0 
(@) let 
(1) 1RPT 
(6) ZRtG 
ple sheen ae BS 
@ 16 $174 i 
ta? 9 : 
(6) | 
cessen| ene 8) an 
“1Ate . (2: INT ADY 
+5v CRW) CPU CLK 
res ae a 
1 a * 


cay 


PWB-CPL/ MMU (=) 


D 
| 
= 2LOD 7. Moe. 
= <: te tee 
— iat dasee 4 5 : : oe 
= = Bsa | apeate J :f ql. (43) LAREL/RAR CODE 
C 


1g eneeoee, 


© pasence 
— 


. SOCKET. 28 PIN 
uo W2OK..UZ2K .UZ3K 
- guzsK 


"UM 


(17) STIFFENER 


(\47) ADHE IVE 


(®) 


Si ct 
si ens me 2 PLALES 


i | ane ai 


even : 
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a70ng2-o01 
201191-Nes 


279784-104 


201114-105 
202012-228 
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200072-220 
200n72-470 
200073-220 
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46 6.000 
48 1.000 
49 1.000 
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23-i159.161 
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R19 .23.25, 
30.76,15 
R24 

Rad 

R33 

Reg 

R35 .47 
R45 

Rid 
TP1-12.16- 


20 .22-32,3 


a 
205026-999 
W1i-? 

iN) 3 

Ulan 


PAGE NO: 1 


APDEP IW. PRICE 
OPLEF WITH PRICE 


EFFECTIV 
DATE 


90700700 
n0 700-00 
00-00-00 
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1l-7T4S112 FF EDGE 
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93 1.000 
94 1.000 
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96 4.000 
a7 6,000 
98 3.0n0 
99 1.900 
100 2.000 
101 1.000 
102 1.009 
104 2.009 
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113 1.900 
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117 1.000 
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1.000 
1.000 
1.009 
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1.900 
1.000 
1.006 
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1.000 
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1.009 
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H=PAPT 
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00700700 


99 -99796 
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99.99/99 
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99799699 
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208430-999 WIRE-70AWG BLUE KYNAP. 2A 149 -901 1.000 FTF YN 001 9 o NO-00700 99-99-99 
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_—PWIB ORIENTATION _ 


L1,200,.2.MDATABO1 
THIN, MAY 26, 1988 


CLASS CODE GROUP: 
cl.ass CODE: 


962357-001 
MODEL : 
ECO NO: 


PART NUMBER 


962357-000 
962357-30N 
460700-003 
9462357-101 
970267-001 


731006-800 
97N572-001 


970724-001 


204007-500 


970652-001 
201191-063 


970784-104 


201112-100 
291204-472 
201244-104 
2N1191-025 


970303-060 
97N961-026 


200072-220 


200073-220 
20072-6290 
200073-100 
20072-1580 


30659 
WATE OF LAST ECO: 


1 UNCLASSIFIED 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


3400 G.C.R. UNIQUE BOARD ASSY 
OPCODE: 3 REV: M PUB ASSY-CIF/URITE 
5/26/88 
0 ITEM 
DESCRIPTION Pp RU NO. 
PICT-PWB ASSY ,CIF/URITE 3G 1 
SCHEM-CIF/URITE 3E 2 
TEST SPEC CIF PUB 3 4 
PWB-CIF/URITE 3A 6 
PIN-TEST,.040S50 X .360LG 3A 10 
LABEL-ASSY 38 12 
MOUNT-CABLE TIE, SMALL 3@ 20 
DIODE-1N46448,FAST SWITCHING 3A 25 
TRANSISTOR-NPN SILICON 3 28 
IC-337 VOLT REG 3A 29 
CAP-ELEC ,22MF ,6.3U,-10+50%,AL 3 H 31 
CAP-CER,.1UF,50U,-20+80%,AX," 3 E 32 
CAP-CER, 100PF ,50U,10% 3G 33 
CAP-CER ,47PF ,50U 5% ,NPO 3R 34 
CAP-CER,. IMF ,50U ,20% 3E— 35 
CAP-ELEC,10MF ,25U, ,ALUM 3H = 36 
CONN-HEADER ,60 POSN,STR, 3c) O41 
CONN-LOCK/EJECT,26P0S,.100CTRS 3B 42 
RES-220 OHM 1740 5% CF 3 AB (43 
RES-2.2 KOHM 1/4W 5% CF 3 AB (44 
RES-620 OHM 1/46 5% CF 3 AB (45 
RES-1.0 KOHM 1/40 5% CF 3 AB 46 
RES-150 OHM 1740 5% CF 3B | 47 
RES-~4.7 KOHM 1/4U) 5% CF 3 AB 48 


200073-470 


QTY PER 


1.000 
1.000 
2.000 
3.000 


3.000 
1.000 


6.000 


4.000 
3.000 
2.000 
2.000. 
1.000 


DISTRIBUTION: 
BILL OF MATERIAL 


AS OF 12730793 


YIELD 


1.000 
1,000 
1.000 
1.000 


1.000 
1.000 


1.000 


1.000 
1.000 
1. 000 
1.000 
1,000 
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PAGE NO: 1 


OP: ORDER POLICY CODE 

REQ:N=*PART OPTIONAL 
Y=PART REQUIRED 

PF: N=PART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES GRDER W/G PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


DAYS 


DEFAULT OFF 


QUANTITY SET 


Der 
o 
—) 
° 

eae 


69.000 9 


000 
000 
900 
000 


Vw WNee 


000 
1.000 


6.000 


4.000 
3.000 
2.000 
2.000 
4.000 © 
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REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR DATE DATE 
ECO#19756 17NB/386 99799799 
ECN#1B756 1/08/86 99799799 
00700700 99799799 
ECO#18756 1708786 99799799 
TP1-65 BL27/AG 9YII9OI99 
205026-999 
ECO2:99°2 
8/28/85 99799799 
8/28/85 99799799 
CRi02Z-902, 11717786 99799799 
103-903 Ef 
0%19422 
9101-901;1 00700700 99799799 
02-902 
URI 6/24/95 99799799 
C1,2,10.30 4/27/87? 99799799 
.49.60 ECO 
419609 
C3-9,11-29 7725726 99799 499 
31-40 ,42-4 
8 50-53 .5¢ 
~59 ,61-70, 
72-75 PF ,? 
9,91 .82 
£€00#19931 
CRAS0036 
ca0 00700700 99799799 
c79 00700700 99799799 
C33 .94 4/23/85 99799799 
C41,64,71 4/27/B7 99799799 
ECN#19608 
33 4,5 8*28/88 99799799 
U6 F/24/B7 9999799 
€C0#19590 
R1,6,7,12, 00700700 99799799 
13,23 
R2,9-11 00700700 99799799 
R3-5 00700700 99799799 
RS ,17 00700700 9999/99 
R14,15 00700760 99799799 
R16 00700700 99799799 


ORIGINAL 


L1,200,2.MDATABOI1 
THU, MAY 26, 1988 


CLASS CODE GROUP: 
CLASS CODE: 


962357-001 
MODEL : 


ECO NO: 30659 
DATE OF LAST EN: 


PART NUMBER 


200215-103 
20012-7590 
200071-510 


200013-221 
97N657-001 


200072-390 


200072-470 
295255-S500 


970345-001 
970345-002 
200071-470 
290071-339 
208500-300 


970406-001 
203052-244 
203102-375 
203039-001 
970347-001 
97N346-001 
203036-0359 
203061-280 


203085-001 
970010-001 


970321-001 
203029-500 


at 


1 UNCLASSIFIED 


RES-POT , 10K 


RES-750 OHM 174W 1% FF 
RES-51 OHM 174W 5% CF 
RES-2.21 KOHM 1/4W 1% FF 
RES-274 OHM 1 1% MF 
RES-390 OHM 1740 5% CF 
RES-470 OHM 1/4W 5% CF 


RES-NTWK 2207330 OHM 5% 1.5 


RES-NTWK 2.2 KOHM DIP 16P 
RES-NTWK 220 OHM DIP 16P 
RES-47 OHM 1/4 5% CF 
RES-33 OHM 174W 5% CF 
WIRE .BUS TND COPPER 26ALIG 


1C-74$374 FF 0 OCT 
If-74L9S244 BFR OCT 35 


1C-74LS374 FF D OCT 


1C-74LS74 FF D DUAL 


IC-74F240 INU BUF 3S OCT 
IC-74F244 ORUR OCTAL BUF 
IC-74LS125 BUS BUF QUAD 
IC-74LS280 PARITY TREE 91N 
1C-74LS14 INV SCHMITT HEX 
1C-74LS08 AND 2IN QUAD 


1C-74F374 FF D 3S OCT 


1C-7414 INU HEX SCHMITT TRIP, 
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CIPHER - SAN DIEGO ~ PRODUCTION DATA BASE 


BILL OF MATERIAL 


AS OF 12730793 


3400 G.C.R. UNIQUE BOARD assy 
OPCODE: 3 REU: M PUB ASSY-CIF/WRITE 
5726/88 

DESCRIPTION 


81 


83 


OTY PER 
ASSEMBLY - 


11.000 


4.000 
5.000 
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YIELD 
FACTR 
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OP: ORDER POLICY CODE 
OPT FONE 
REDUIPED 
DOES NOT PRINT ON SALES ORDER 
PRINTS ON SALES ORDER WO PRICE 
PRINTS ON SALES ORDER WITH PRICE 


REQ: N=PART 
Y=PART 
N=PART 
Y=PART 
PePART 


PF: 


DAYS 


P DEFAULT OFF 
F QUANTITY SET 


N 1.900 0 
N 1.000° 0 
N 21.000 0 
N 1.000 0 
N 9.000 9 
N 18.000 0 
N 9.900 0 
N 6.000 0 
N 2.000 0 
N 1.000. 0 
N 1.000 0 
N  -2.000 9 
N 0.000 0 
N 1.000 0 
N 9.000 

N 5.000 0 
N 9.000 0 
N 1.000 0 
N 2.000 0 
N 3.000 0 
N 2.000 0 
N 1.900 0 
N 11.000 09 
N 6.000 06 
N 5.000 0 


SEO 


2Ooqooo0a 


PAGE NO: 2 


REFERENCE EFFECTIV OBSOLETE 


DESIGNATOR 


R25 28.29, 
102-902,10 
6-954 

R3i 
R106-R906 
970656-001 
R107-907,1 
08-908 
R111-9ii 
18,.20,.3C,3 
D.i3D,14D 
2H,9N 


=00#16952 
u2g 
UIL,2L,3F, 
4E .4F,7E.% 
2P,12R,15D 
iN,2N,3N, 
£,3€ 
USk ,44,5L, 
5M,6K,6P,7 
N,8L 411i 
U1H 

U10,2E 

U2F ,2P,119 
U3E 12D 
U3L 

U3P ,4N,5K, 
6L,63,6M,7 
J,7P,3H,10 
M,10N 


0 UIE.13,33, 


3R 
U4D .5D.6D, 
70,80 


DATE 


90700700 
4/23/85 
90700700 


4723795 
5702785 


00700700 


907007006 
00700700 


0900-00700 
00700700 
90700700 
00700700 

327/96 


00700700 
00700700 
00-00700 
00700700 
00700700 
00/00/00 
00700700 
00700700 


00700700 
00700700 


00700700 
00/00700 


DATE 


9979999 
99799799 
99799799 


99799799 
99799799 


99799799 


99799799 
99799799 


99799799 
99799799 
99799799 
99799 799 
99799799 


99799799 
99799799 
99/99/99 
99799799 
99799/99 
99799799 
99799/99 
99799799 


9979999 
99/99/99 


99/99/99 


99799799 


PPUGINAL 


L1.200,2.MDATABO1 
THI, MAY 26, 1998 


CLASS CODE GROUP: 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


BILL OF MATERTAL 


AS OF 12730793 


1 UNCLASSIFIED 


Z 2 ZZZZzZ Zz 
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class CODE: 3400 G.C.R. UNIQUE BOARD ASSY 
962357-001 OPCODE: 3 REV: M PUB ASSY-CIF/WRITE 
MODEL : 
ECO NO: 30659 
DATE OF LAST ELD: 5726/88 
0 ITEM OTY PER YIELD 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR 
203048-100 1C-74LS161 CNTR 4BIT SYNC 3L 84 3.000 1.000 
97N011-001 1C-74LS04 INU HEX 3 D 85 5.000 1.000 
203035-032 IC-74LS32 OR 2IN QUAD 34 86 5.000 1.000 
970325-001 1C-74F74. FF 0 DUAL 3D 87 2.000 1.000 
293102-373 1C-74L$373 LATCH D OCT 3G 89 7.000 1.000 
203042-001 iC-74L886 XOR QUAD 3K 91 4,000 1.000 
203029-002 I1C-74LS10 NAND 3IN TRIP 34 92 3.000 1.000 
293122-368 1C-74LS368 HEX BUS DRIVER 3L 94 1.000 1.000 
970349-001 I1C-74F32 OR 2IN QUAD 38 95 1.000 1.000 
97N221-001 1C-74LS00 NAND 21N POS QUAD 3 E 96 5.000 1.000 
203029-003 1C-74LS11 AND 3IN TRIP 3 F 97 5.000 1.000 
203036 1C-7438 NAND 2IN BUF QUAD 3 E 99 6.000 1.000 
203046-148 1C-74LS138 DCOR 3-8 LINE 3K 100 2.000 1.000 
9?N354-001 1C-74F10 NAND 3c i0i 2.000 1.006 
203081-001 IC-74LS02 NOR 2IN POS QUAD 33 102 1.000 1.000 
970342-00) ‘1C-74F04 INU HEX 30 103 1.000 1.000 
970350-001 IC-74F08 AND 2IN QUAD 3C 104 1.000 1.000 
203036-038 1C-74L538 NAND 2IN POS BUF 3H 105 1.000 1.000 
970355-001 IC-74F11 AND TRIP 3c 106 1.000 1.000 
203655-111 1C-8036 CIO 16BIT 6MHZ 3c 107 1.000 1.000 
203039 IC-7474 FFD POS EDGE DUAL 3 C 108 9.000 1.000 
203102-245 IC-74L$245 TRANSCEIUR.BUS OCT 3 E& 109 2.000 1.000 
203046-001 1C-74L5123 MLTU DUAL 3G 110 1.000 1.000 
211011-016 SOCKET-16 PIN LOW PROFILE 3D 120 2.000 1.000 
970555-020 SOCKET-IC 20 PIN,.30 3A 121 3.000 1.000 
205025-324 SOCKET-DIP,24 CONTACTS 3€ 122 3,600 1.000 
970555024 SOCKET-1C 24 PIN,.30 | 3@ 123 3.000 1.000 
961243-001 S/U-GCR,ASSY WRITE FHTR 1A .126 1.000 1.6900 
941244-001 $/W-GCR ASSY ,WRITE FMTR 1A 1.800 1.000 


“197 


ZzZzzZ<<<2zZz 
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OP: ORDER POLICY CODE 
REQ: N=PART OPTIONAL 
Y=PART REQUIRED 


PAGE NO: 3 


PF: N=PART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS OM SALES ORDER WO PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


0AYS 
DEFAULT OFF 
QUANTITY SET SEQ DESIGNATOR 


3.000 0 0 U4H,43,133 
5.000° 0 d U6L.5P,99, 
9L,10K 
5.000 0 D USN, 7K.7M, 
193,11M 
2.000 0 0 U1F,4P 
8.000 0 O USE ,10F,12 
F,12E,12F, 
13€,15E 
4.000 0 0 USH,1i3P,15 
F.15L 
3.000. 0 0 USI.8P.9K 
1.000 0 D 6H . 
1.000 9 6 U6N 
5.000 0 0) U7H.8I,8M, 
10L,12H 
5.000 0 0 U7L .8K,3N 
94,9P 
6.000 0 0 Y90,9&.10D 
,10E,11D,1 
1E 
2.000 0 0 U9H,10H 
2.000 oO 0 ULOP,11N 
1.000 0 0 UilH 
1.000 0 ) ULiK 
1.000 0 0 U1iP 
1.000 6 9 U12c 
1.000 9 0 Ui2d 
1.000 0 0 U13F 
9.000 0 0 UL3K,13L,1 
314,134, 15H 
,153,15K,1 
5M,15N 
2.000 Oo 0 UI1GE,146F 
3.000 9 . 9 UL4P : 
2.000 0 0 XU1B,3C 43 
3.000 0 0 MUIK 2K 3K 
3.000. 0 0 xULN, 2M 3H 
3.000 9 0 XUBF 6F FF 
31.900 0 oUIN of: 
‘2.000 @ . 0 U2M s 


DATE 


00700700 
00700700 


90/00700 
90706700 
00700700 
067090700 
00700700 
00700700 


90700700 
00700700 


- 90700700 


90700700 


00700700 
00700700 
00700700 
00700700 
00700700 
00700700 
66766706 
00700700 
00700700 


00700700 
00700700 
8728795 
8726785 


8728785 


goreerse 


REFERENCE EFFECTIV OBSOLETE 


DATE 


99/99/99 
99799799 


99799799 


99799799 
99799799 


99799799 


99/99/99 
9999799 
99799799 
99799799 


99799799 


99799799 


99799799 
99799799 
99799799 
99799799 
99799799 
99799799 
SE/SS EF 
99799799 
99799799 


99799799 
99799799 
99799799 
99799799 
99799799 
99709799 


00700708. 9979999 
00700700 99799799 
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LI,200,2.MOATABN1 
THU, MAY 26, 1998 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF MATERIAL 


AS OF 12730793 


PAGE NO: 4 


OP: ORDER POLICY CODE 

REQ:sNe=PART OPTIONAL 
Y=PART REQUIRED 

PF: NePART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W/D PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


CLASS CODE GROUP: 1 UNCLASSIFIED 
CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY 
962357-001 OPCODE: 3 REV: M PWB ASSY-CIF/WRITE 
MNDEL: 
ECO NO: 30659 : 
DATE OF LAST ECO: 5/26/88 
ia] ITEM OTY PER YIELD 
PART NUMBER DESCRIPTION P RY NO. ASSEMBLY FACTR 
961245-001 S/W-GCR ,ASSY WRITE FMTR 1A 128 1.000 1.000 
961246-001 S/W-GCR ,ASSY ,WRITE CHAN 1A 129 3.000 1.000 
961247-001 S/W-GCR,ASSY WRITE CHAN 1A 130 1.000 1.090 
941248-001 S/W-GCR .ASSY ,WRITE CHAN 1A 131 2.000 1.000 
961249-001 S/W-GCR,ASSY WRITE CHAN iA 132 3.000 1.000 
961373-002 S/W-GCR ,ASSY, INTERFACE 18 133 1.000 1.000 
941375-001 S/7W-GCR ,ASSY, INTERFACE 1868 134 1.900 1.0090 
961376-002 S/W-GCR ,ASSY , INTERFACE 1A 135 1.000 1.000 
9A1L377-001 S/W-GCR ,ASSY , ECC 18 136 1.000 1.000 
961371-001 S/W-GCR ,ASSY , CRC i686 137 1.006 1.000 
941374-001 S/U-GCR ,ASSY , ACRE i 8B 138 1.000 1.000 
970058-002 TERMINAL-MALE .250 TAB 3 Cc 140 2.000 1.000 
9461707-002 STIFFENER-EDGE .PCB 38 141 1.000 1.000 
209990-071 ADHES I VE~-SUPERBONDER 3 C¢ 142 0.000 1.000 
97N28 1-003 HEATSINK-TO-127/TO-220 .15.33"% 3 ¢C 143 1.000 1.000 
216155-049 WASHER-SHOULDER , #4, 3 Aa 144 1.000 1.000 
964421-001 INSULATOR- THERMALLY , CONDUCTIVE 3 A 145 1.000 1.000 
207403-011 WASHER-SPLIT LOCK #4 3 D 147 2.000 1.000 
297403-021 WASHER-FLAT 3 Cc 148 2.000 1.000 
207406-081 NUT-HEX RADIO PAT. #4 3B 149 2.000 1.000 
213271-~407 -SCREW-PHP .ZINC ,4-40% 7716 3G 150 2.000 1.000 
210875-501 INSULATOR- THERMALLY 3 8 151 1.000 1.000 
29 430-900 WIRE-30AWG .KYNAR ROLL ,UL 3 E 152 1,000 1.000 
971041-001 LABEL-BAR CODE,1.425LX.25WU,9.* 3 B 153 1.000 1.000 
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DAYS 
DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
QUANTITY SET SEQ DESIGNATOR DATE DATE 
1.000 0 9 USM 00700700 9979999 
3.000 5 0 USR.5R.10R 00700700 99,799,799 
A 
1.000 0 0 U6R 00/00/00 99799,/99 
2.000 0 1 U?ZR.8R 09700700 99799799 
3.000 0 0 USPR,10R8,1 00700700 99799,/99 
ir 
1.000 0 0 UIlK 00700400 999999 
1.000 0 i U2K 00700700 99799799 
1.000 0 0 II3K 00/00/00 99799799 
1.000 0 2 USF 90700700 99799799 
1.000 0 0 U6r 00700700 99799799 
1.000 0 0 U?F 00700700 99799799 
4.000 0 9 00700700 99799799 
1.000 0. 24 00700700 99799799 
- 00% 0 0 00700700 99/99,/99 
1.000 0 a (URI) 8/04/86 99799799 
ECOE19 is? 
1.000 0 it] A 4/23/35 99799799 
1.000 0 0 £00#19791 8710/87 99799799 
2.000 0 Q 117227985 99799799 
2.000 0° a 11722785 99799799 
2.900 it) a 11722785 99799799 
2.000 0 0 ECO#19773 4/24/87 99799799 
1.9000 0 0 CURL) 12704796 99799799 
1.000 0 ) ECO230009 8/26/87 99799799 
1.000 Oo 0 ECDE30659 $727788 99799799 
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LI,200,2.MDATABO1 CIPHER ~ SAN DIEGO - PRODUCTION DATA BASE DISTRIBUTION: ANNE - ANNE 
FRI, AUG 19, 1988 BILL OF MATERIAL PAGE NO: 1 


AS OF 12730793 


CLASS CODE GROUP: 1 UNCLASSIFIED 
CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY . OP: ORDER POLICY CODE 
ae : ; : REOQ:NePART OPTIONAL 
963674-001 OPCODE: 4 REV: L PWB ASSY-DATA Y=PART REQUIRED 
MNDEL: PF: N=PART DOES NOT PRINT ON SALES ORDER 
ECO NO: 30797 a Y=PART PRINTS ON SALES ORDER W/O PRICE 
DATE OF LAST ECO: 8719/88 . P=PART PRINTS ON SALES ORDER WITH PRICE 


R DAYS 
0 ITEM OTY PER YIELD EP DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
PART NUMBER DESCRIPTION P RU NO. ASSEMBLY FACTR UM SC 0 F QUANTITY SET SEQ DESIGNATOR DATE DATE 


963674-101 DRILL-PWB DATA 
963674-000 PICT-PWB DATA 
963674-300 SCHEM-PWB DATA 


1 00700700 99799799 
3 
3 
970083-001 INJECTOR/EJECTOR-1716" 3 
3 
3 


0 0 
» 0 0 5/12786 99/99/99 
0.000 0 0 5/12/86 99799799 
0 0 00700700 99799799 
0 0 00700700 99799799 
0 0 TP1-6,24-6 5712786 99/9999 
1,63 65,67 
69 71,7357 
5 79-82 84 
85 ,87,88,9 
0,91,93 94 
96 ,97,99,1 
00,102,103 
105,108,121 
0,117,127, 
: 128 
970961-020 CONN-LOCK/EJECT,20PO0S,.100CTRS 3 B 8 1.000 1.000 EAB YN 1.000 0 . O J2 ECO8195 7724/87 99799799 
oa 
201204-334 CAP-CER , 3300PF ,50V,5%,NPO 3 R 14 9.000 1.000 EAB YN 9.000 0 0 C101,201,3 10710785 99799799 
01,401,501 
,601,701,8 
01,901 
970784~-104 CAP-CER, .1UF ,50U,-20+80%,Ax,.* 3 E 15 72.000 1.000 EAB YN 72.000 0 0 C1-8,10-12 1/22/88 99799799 
,15-19,22, 
44-64 ,69,1 
20,220,320 
420 ,520,6 
20,720,620 
1920 ,122,2 
22,322,422 
+322 ,622,7 
22,822,923 
1928-942 
_ ECo#30287 
201116-105 CAP-CER,10000PF,50U,10%,x7R 33 16 16.000 1.000 FAB NN 20.000 0 0 C114,214,3 00700700 99799799 
14,414,514 
1614,714,8 
14,914,115 
: ‘ ,218 345.4 os 
. z % 15 ,$19,61 a 
. c  ,715,015,9 ORIGINAL 


731006-800 LABEL-ASSY 
970267-001 PIN-TEST,.040S0 X .360LG 


paaong 
aANgOwNo 
<ZZ<<< 


LI,200.2.MDATABN1 
FRI, AUG 19, 1988 


CLASS CODE GROUP: 1 UNCLASSIFIED 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


BILL OF MATERTAL 


AS OF 12/30/93 


CLASS CODE: 3400 G.C.R. UNIQUE BOARD ASSY 

963674-001 OPCODE: 4 REY: L PW ASSY-DATA 

MODEL: 

ECO NO: 30797 

DATE OF LAST ECO: 9719/88 

a) 

PART NUMBER DESCRIPTION P 
201114-105 CAP-CER,10000PF,50U,10%,X7R 3 
201171-100 CAP-ELEC,10MF,50U, 3 
201204-472 CAP-CER,47PF ,50U,5%,NPO 3 
201160-680 CAP-TANT ,6.9MF,35U,10% 3 
201204-912 CAP-CER.91.OPF ,50U,5%,NPO 3 
201204-193 CAP-CER, 180PF ,50U,5%,NPO 3 
201204-273 CAP-CER,270PF ,50U,5%,NPO 3 
201204-473 CAP-CER ,470PF ,50U,5%,NPD 3 
201204-393 CAP-CER ,390PF ,50U,5%,NPO 3 


ITEM 
RY NO 
J 16 
" 17? 
R 18 
F 19 
R 20 
R 21 
R 22 
R 23 
R 24 


OTY PER YIELD 


ASSEMBLY 


FACTR 


PAGE NO: 2 


OP: ORDER POLICY CODE 

REQ:N=PART OPTIONAL 
Y=PART REQUIRED 

PF: N=PART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


DAYS 
DEFAULT OFF 
QUANTITY SET SED 


REFERENCE EFFECTIV OBSOLETE 
DESIGNATOR 


28.000 


1.000 
18.000 


9.000 


9.000 


3.000 
27.000 


1.000 
1.000 


1.000 


1.000 


1.000 
1.000 


EA B 
EA B 


EA B 


EA B 


EA B 
EA B 


zz 


Zz 


00700700 99/99/99 
C43 ,68 1/227B88 99799799 
ECO#302987 
C9,118,218 
7318,418,5 
18,618,718 
7918 ,918,1 
19,219,319 
3419 519 6 
19,719 .819 
2919 ,110,2 
10,310,416 
7910,610,7 
10,810,910 
ECO#30287 
C67 ; 
C111,211,3 
11,411,511 
7611,711,8 
11,911,116 
3216 ,316,4 
16,516,616 
2716 ,816,9 
16 

C121 ,221,3 
21,421,521 
7621,721,8 
21,921 
C117 ,217,3 
17,417,517 
7,617,717,98 
17,917 

Ci3 .14,20 
C104,204,3 
04,404,504 
7604,704,8 
04,904,105 
7205 ,305,4 
05 ,505 ,605 
,705 ,805,9 
05,109,209 


1722788 99/99/99 


1.000 0 09 
18.000 0 0 


00/00/00 99799799 
00700700 99799799 


9.000 0 0 


00700700 99799799 


9.000 0 0 


00700700 99799799 


2.000 0 0 
27.000 Q i} 


00700700 99,799,799 
00700700 99/99/99 


OPIGINAL 


L1,200,2.MDATABO1 
FRI, AUG 19, 1988 


CLASS CODE GROUP: 
3400 


CLASS CODE: 


963674-001 

MODEL : 

ECO NO: 30797 
DATE OF LAST ECO: 


PART NUMBER / 


201204-393 


201204-154 
201204-204 


201204-333 


2N1204-224 


201105-474 


970155-002 
970195-133 


970155-200 


OPCODE: 


1 UNCLASSIFIED 


4 REV: L 


8719788 


DESCRIPTION 


CAP-CER ,390PF ,50U,5%,NPO 


CAP-CER, 1500PF ,50U,5%,NPO 
CAP-CER,2000PF ,50U ,5%,NPO 


CAP-CER ,330PF ,50U,5%,NPO 


CAP-CER,2200PF ,50U,5%,NPO 


CAP-CER, .47MF ,50U, 10% 


INDUCTOR-1.0UH +-10%, 
INDUCTOR-33UH, +- 10% 


INDUC TOR- 100UH, +-10% 


G.C.R. UNIQUE BOARD ASSY 


PUB ASSY-DATA 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


BILL OF MATERIAL 


AS OF 12730793 


QTY PER YIELD 
ASSEMBLY FACTR 


26 9.000 1.000 


27 27.000 1.000 


28 9.000 1.000 


29 11.000 1.000 


34 1.000 1.000 
35 9.000 1.000 


36 9.000 1.000 


EA 


EA 


EA 


EA 


EA 
EA 


EA 


OP: ORDER POLICY CODE 

REQ:N=PART OPTIONAL 
Y=PART REQUIRED 

PF: NePART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W7D PRICE 
P=PART PRINTS ON SALES 


DAYS 


P DEFAULT OFF 
F QUANTITY SET SEO 


Zz 


9.000 0 0 


27.000 .0 0 


9.000 0 0 


11.000 it} 0 


‘41.000 0 0 
9.000 0 0 


9.000 . 0 0 


REFERENCE 
DESIGNATOR 


309 , 409.5 
09 ,609 ,709 
809,909 
€112,212,3 
12,412,512 
612,712 ,8 
12,912 
C113 ,.213,3 
13,413 513 
7613 .713 ,8 
13,913 
£103 ,203,3 
03,403 ,503 
603 ,703 ,8 
03,903,106 
206,306.40 
6,506,606, 
706,806.90 
6,108,208, 
398,408.50 
8,608,708, 
808 ,908 
C102 ,202,3 
02,402,502 
602,702 ,8 
02,902 
C70,107,20 
7,307,407, 
507,607.70 
7,807,907, 
922 

€cos3 0287 
Li 

L103 ,203 ,3 
03,403 ,503 
7603 ,703 ,8 
03 ,903 = 
L102 ,202,3 
02 ,402 ,502 
7602 , 702 ,8 
02,902 


PAGE NO: 3 


ORDER WITH PRICE 


EFFECTIV OBSOLETE 
DATE DATE 


00700700 99799799 


00700700 99799799 
00700700 99799799 


00700700 99799799 


00700700 99799799 


1722788 99799799 


00700700 99799799 
00700700 99799799 


00700700 99799799 
ve) ORIGINAL 


L1,200,2.MDaTABN1 
FRI, AUG 19. 1986 


CLASS CODE GROUP: 4 UNCLASSIFIED 


CLASS CODE: 3400 G.C.R. UNIQUE BOARD assy 
967674-661 OPCODE: 4 REU: L PUB ASSY-DATA 
MNDEL: 

ECO NO: 30797 
DATE OF LAST ECO: 98719-7288 
0 
PART NUMBER DESCRIPTION P 
970155-901 TNOUCTOR-1500UH +-10%, 3 
970854-001 TRANS ISTOR-2N4124 ,NPN, TO-92 3 
970249-001 TRANS ISTOR-PNP , SILICON, 3 
214010-533 TRANS ISTOR-NPN SILICON 3 
204007-S00 TRANSISTOR-NPN SILICON 3 
200012-511 RES-511 OHM 1/74 1% FF 3 
200200-501 RES-POT,500 OHM CERMET 3 
200214-202 RES-POT ,2K 3 
200075-680 RES-680 KOHM 174W 5% CF 3 
200011-661 RES-68.1 OHM 1/4W 1% FF 3 
200072-686 RES-680 OHM 1/74W 5% CF 3 
200012-332 RES-332 OHM 1/46W 1% FF 3 
200012-192 RES-182 OHM 1/4W 1% FF 3 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


BILL OF MATERIAL 


AS OF 12730793 


OP: ORDER POoLic 

REQ:N=PART OPTI 

Y=PART REQU 

PF: N=PART DOES 

Y=PART PRIN 

P@PART PRIN 

: R DAYS 
ITEM QTY PER YIELD E P DEFAULT OFF 

RU NO. ASSEMBLY FACTR UM SC G F QUANTITY SET SEO 
J 3? 9.000 1.000 EAB NN 9.000 9 0 
a 3a 9.000 1.000 FAB YN 9.000 0 0 
c 39 1.000 1.000 EAB NN 1.000 9 0 
F 40 9.000 1.000 EAB YN 9.000 oO 0 
J 41 1.000 1.000 EAB YN 1.000 09 0 
R 42 9.000 1.000 EAB NN 9.000. 0 0 
c 44 9.000 1.000 EAB YN 9.000 Oo 0 
D 4? 9.000 1.000 FAB YN 9.000 oO i) 
Ac O48 9.000 1.000 EAF YN 9.000 oO 0 
R 49 2.000 1.000 FAB NN 2.000 9g 0 
ac 50 9.000 1.000 EAF Yn 9.000 o 0 
P 51 9.000 1.000 EAB NN 9.000 oO 0 
R 52 9.000 1.000 EAB NN 9.000 oO 0 


Y COnE 
ONAL 
TREO 


PAGE NO: 


NOT PRINT ON SALES ORDER 


TS ON SALES 
TS GN SALES 


REFERENCE 
DESIGNATOR 


L101,201,3 
01,401,501 
:601,701,8 
01,901 
0102 ,202,3 
02,402,502 
602,702 ,80 
2,902 

o3 
0101,201,3 
01,401,501 
601,701,80 
1,901 
04 

R120 ,220,3 
20,420,520 
,620,720,8 
20,920 
R129 ,229,3 
29 ,429 529 
629 ,729,8 
29,929 
R119 .219,3 
19,419,519 
,619,719,8 
19,919 
R105 ,205,3 
05 ,405 505 
,605,705,8 
05,905 

R64 ,68 
R127 ,227,3 
27,427,527 
,627,727,8 
27,927 
R121,221,3 
21,421,521 
7621,721,8 
21,921 
R128 228 ,3 
28 , 428 526 


ORDER W/O PRICE 
ORDER WITH PRICE 


EFFECTIV OBSOLETE 
DATE 


00700700 99799799 


5/12/86 99799799 


00/00/00 
11704766 


99799799 
99799799 


5712786 
00/00/00 


99799799 
99799799 


00700700 99,99,/99 
3727/86 99799799 
00700700 99,/99,99 


00/00/00 
00/00/00 


99799799 
99799799 


00700700 99/99/99 


00700700 99/9999 


YAL 


LI,200,2.MDATABOL 
FRI, AUG 19, 1988 


CIPHER - SAN DIEGO - PRODUCTION DATA 6A 


UNCLASSIFIED : 
G.C.R. UNIQUE BOARD ASSY 


CLASS CODE GROUP: 1 
CLASS CODE: 3400 


963674-001 

MNDEL: 

ECO NO: 30797 
DATE OF LAST ECO: 


OPCODE: 4 REV: L PWB ASSY-DATA 


8719788 


SE 


BILL OF MATERIAL 


AS OF 12730793 


QTY PER 
ASSEMBLY 


YIELD 
FACTR 


200012-182 RES- 192 
200012-200 
200012-499 
200012-274 
200072-330 
200013-121 
200014-150 


RES-200 
RES-499 
RES-274 
RES-330 OHM 
RES-1.21 KOHM 
RES-15.0 KOHM 


200013-825 RES-8.25 KOHM 1/4W 1% FF 3 R 


200013-100 RES-1.00 KOHM 174W 1% FF 


60 


axxtxzZ Z 


27.000 1.000 


54.000 1.000 EA F YN 


3R 61° 10.000 1,000 EA F YN 10.009 0 
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OP: ORDER POLICY CODE 

REQ:N*=PART OPTIONAL 
Y=PART REQUIRED 

PF: N=PART DOES NOT PRINT ON SALES ORDER 
YePART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


DAYS 
DEFAULT OFF REFERENCE EFFECTIV OBSOLETE 
QUANTITY SET SEQ DESIGNATOR DATE DATE 


7629 ,728 8 00/00/00 99799799 
28,928, 
R65 .67 
R63 
R70 
RB 66 
R69? 
R115 ,215,3 
15,415 ,515 
7615 ,715 ,8 
15,915,116 
+216 ,316,4 
16,516,616 
1716 ,816 9 
16,117,217 
p31? ,417,5 
17,617,717 
7817,917 
R107 ,207,3 
07,407,507 
,607,707,8 
07,907,108 
-208 ,308,4 
08,508,608 
7708 ,808 ,9 
08,109,209 
1309 ,409 ,5 
09 ,609 ,709 
,809 ,909, 
"411,211,312 
1,411,511, 
611,711,861 
1,911,112, 
212,312,412 
2,512 ,612,_ 
712,812 9s 
2,113 7213 6 
313,413, 91: 
‘ 3,613,713 5 
813,913 7 
0 R21,130,23 00/00/00 99/99/99 


~ ORIGINAL 


00700700 
00700700 
10710785 


99799799 
99799799 
99799799 
5/19/86 9999799 
10410785 99799799 
10710785 99799799 


eo00ooeo 


54.000 0 10/10/85 99799799 


LI,200,2.MDATABO1 
FRI, AUG 19, 1968 


CLASS CODE GROUP: 1 
CLASS CODE: 


963674-001 
MODEL: 
ECO NO: 


PART NUMBER 


200013-100 


200013-150 


200073-278 


200013-357 


200013-392 


200013-475 


200073-390 


200015-162 
200015-200 
971207-001 


200072-100 


3400 


30797 
DATE OF LAST ECO: 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 
BILL OF MATERIAL 


AS OF 12730793 


OPCODE: 4 


8719788 


UNCLASSIFIED 
G.C.R. UNIQUE BOARD ASSY 


REV: L 


DESCRIPTION 


RES-1.00 


RES-1.50 


RES-2.7 


RES-3 .57 


RES-3.92 


RES-4, 75 


RES-3.9 


RES-162 
RES-200 


KOHM 174W 


KOHM 174 


KOHM 174i 


KOHM 174U) 


KOHM 174) 


KOHM 174 


KOHM 174W 


KOHM 174u 
KOHM. 174 


RES-390HM , Su, 5% 


RES-100 


PWB ASSY-DATA 


1% 


1% 


1% 


5% 


1% 
1% 


FF 


FF 


FF 


CF 


FF 
FF 


OHM 1/74W 5% CF 


Vw wUw 
P4 anna 


AC 


64 


65 


68 


69 


70 


73 
74 
76 


76 


OTY PER 


- ASSEMBLY 


9.000 


9.000 


10.000 


18.000 


9.000 


2.000 
3.000 
1.000 


18.000 


-YIELD 


1.000 


1.000 


1.000 


1.000 


1.000 


1.000 
1.900 
1.000 


1.000 


EA 


EA 


EA 


EA 


EA 


EA 
EA 
EA 


EA 


nm" oO 


< <zz 


OP: ORDER POLICY CODE 

REO:N=PART OPTIONAL 
Y=PART REQUIRED 

PF: N=PART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS ON SALES 


DAYS 


P DEFAULT OFF 
F QUANTITY SET SEQ DESIGNATOR 


10.000 


9.000 


9.000 


9.000: 


10.000 


45.000 


9.000 


oS aeo 


REFERENCE 


0 0,330,430, 


530,630 ,73 
0,930,930 

0 R118,218,3 
18,418,518 
,618,718,8 
16,918,131 
7231,331,4 
31,531,631 
,731,831,9 
31 

0 R126 ,226,3 
26,426 ,526 
626 , 726 .82 
6,926 

0 R114,214,3 
14,414,514 
:614,714,8 
14,914 

0 R14,124,22 
4,324,424, 
524 624,72 
4,824,924 

0 R122,222,3 
22,422,522 
,622,722,8 
22,922,123 
7223 ,323,4 
23 523 ,623 
;723 ,823,9 
23 


0 R104,204,3 
04 ,4046.504 
,604,704,8 
04,906 

0 R22,24 


0 R20.23,39 


0 R71 ECOS30 
134° 

0 R101,201,3 
01,401,501 
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ORDER WITH PRICE 


EFFECTIV OBSOLETE 
DATE DATE 


00/00/00 99799799 


00700700 99799799 


11404786 99799799 


00/00/00 99799799 


00700700 99799799 


00700700 99799799 


00/00/00 99799799 


00700700 
00700700 
3701/88 


10710785 


99799799 
99799799 
99799799 


99799799 


L1,200,2.MDATABO1 
FRI, AUG 19, 1988 


CLASS CODE GROUP: 1 UNCLASSIFIED 


class CODE: 3400 G.C.R. UNIQUE BOARD assy 
963674-001 OPCODE: 4 REV: L PWB ASSY-DATA 
MNDEL: 
ECO NO: 30797 
DATE OF LAST ECO: 8719/88 
Q 
PART NUMBER DESCRIPTION P 
200072-100 RES-1090 OHM 1/74W 5% CF 3 
200075-270 RES-270 KOHM 1/74W 5% CF 3 
200072-620 RES-620 OHM 1740 5% CF 3 
200072-220 RES-220 OHM 174W 5% CF 3 
200073-470 RES-4.7 KOHM 1/4W 5% CF 3 
200074-100 RES-10 KOHM 174W 5% CF 3 
200073-150 RES-1.5 KOHM 1/74W 5% CF 3 
200074-220 RES-22 KOHM 174W 5% CF 3 
200074-470 RES-47 KOHM 1740 5% CF 3 
970345-002 RES-NTWK 220 OHM DIP 16P 3 
970002-001 10-7906 VOLT REG -6V 3 
203007-700 1C-339 VOLT COMP QUAD 3 
961463-001 1 


$/U-GCR,ASSY,RD MSTR 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


BILL OF MATERIAL 


AS OF 12730793 


ITEM 
RU NO. 
ac 76 
Ac ?? 
ac 78 
ac 80 
ec «81 
AC 82 
ac 86983 
ac 84 
AC 65 
D 90 
A 96 
J 97 
a] 98 


QTY PER 


9.000 


9.9000 


21.000 


25.000 


11.000 


1.000 
. 1.000 
9.000 


1.000 
1.000 
1.060 
1.000 


1.000 


1.006 


1.000 


1.000 


1.000 


1.000 
1.000 
1.000 


1.000 
1.000 
1.000 
1.000 


EA 


EA 


EA 


EA 


EA 


EA 
EA 
EA 


EA 
EA 
EA 
EA 


ann 


<<< 


zz<< 


ZZzz 


zzzz 
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OP: ORDER POLICY CODE 

REO: N=PART OPTIONAL 

Y=PART REQUIRED 

N=PART DOES NOT PRINT ON SALES ORDER 
¥=PART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS GN SALES ORDER WITH PRICE 


PF: 


DAYS 
DEFAULT OFF 
QUANTITY SET SEO 


REFERENCE EFFECTIV OBSOLETE 
DESIGNATOR DATE DATE 


,601,701,8 99/99/99 
01,901,106 
206,306 ,4 
06 ,506 ,606 
1706 ,806 ,9 
06 

R103 ,203,3 
03,403 ,503 
,603,703 ,8 
03,903 
R110,210,3 
10,410,510 
,610,710,8 
10,910 
Ri-3,5 ,25- 
28 ,31,33,4 
5-47, 49 ,50 
52,53 55,5 
7,930,931 
R4,7,10-13 
17-19 ,29,3 
0,37,44,48 
51,54,56 ,5 
8,60 ,62,92 
9,932,933, 
934,935 
R15,16,102 
+202 ,302,4 
02,502,602 
702 ,802 ,9 
02 

RS9 

R61 

R125 ,225,3 
25 ,425 ,525 
625 ,725 ,82 
5,925 

U6M 

UR1 

U12F 

USG 


10710785 


9.000 0 0 10/10/85 99799799 


9.000 . 0 a 10/10/85 99799799 


21.000 0 0 5/12/86 99799799 


25.000 0 ii} 5/12/86 99799799 


11.000 A) 0 3/27/86 99799799 


99799799 
99799799 
9979999 


5/12/86 
5712786 
5/12/86 


1.000 
1.000 
9.000 


eoo 
ooo 


99799799 
O9799799 
9799799 
99799799 


ORIGINAL 


5719706 
00700700 
00700700 
00700700 


1.000 
1.000 
1.000 
1.000 


oooo 
oooo 


LI,200,2.MDATABO1 
FRI, AUG 19, 1999 


CLASS 
Ctass CODE: 
763674-001 

MODEL : 

ECO NO: 30797 
DATE OF LAST ECO: 


PART NUMBER 


961464-001 
961462-001 
961460-001 
962865-001 


203012-999 


970367-001 


961461-001 
2N3555-111 
961055-001 


970221-001 


203081-0021 
970011-001 


970010-001 


203085-001 
203031-600 
203035-032 
203039-001 


CODE GROUP: i 
3400 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


OPCODE: 4 REY: L 


8719788 


UNCLASSIFIED 
G.C.R. UNIQUE BOARD ASSY 


DESCRIPTION 


S/W-GCR,ASSY,RD MSTR 
S/W-GCR ,ASSY , MARK 
S/W-GCR,ASSY ,DATA READY 
MASKED PROM-32K(4KxB ) 


- 10-4044 


IC~4066 


DET PHASE FREO 


SW BILAT QUAD 


S/W-GCR,ASSY , BLOCK 
1C-8036 CIO 16BIT 6MHZ 
SPEC IF ICAT 1ON/ARTWORK- IC 


IC-74LS00 


IC-74LS02 
IC-74LS04 


IC-74LS08 


{C-74LS14 
1C-74LS21 
IC-74LS32 
1C-74LS74 


NAND 2IN POS QUAD 


NOR 2IN POS QUAD 
INU HEX 


AND 2IN QUAD 


INU SCHMITT HEX 
AND 4IN DUAL 

OR 2IN QUAD 

FF .O DUAL 


PWB ASSY-DATA 


Nab 


VME SEE 


SiLt OF MATERIAL 


AS OF 12730793 


ITEM QTY PER YIELD 
RU NO. ASSEMBLY FACTR 
A 99 1.000 1.000 
B 100 2.000 1.000 
B 101 1.000 1.900 
A 102 9.000 1.000 
c 103 9.000 1.000 
c 194 9.908 1.908 
a 105 1.000 1.000 
Cc 106 1.000 1.000 
c 107 9.000 1.000 
—E 109 6.000 1.000 
J 110 2.000 1.000 
D 111 3.000 1.000 
B 112 7.000 1.000 
3 113 2.000 1.000 
E 114 1.000 1.000 
J 115 2.600 1.000 
mM 116 26.000 1.000 


EA 


EA 


EA 
EA 
EA 


EA 


EA 
EA 


EA 


EA 
EA 
EA 
EA 


Zzz 
ZZz 


z 


ZZzZz 
ZZzZz 


ORDER POLICY CODE 


OPTIONAL 
REQUIRED 
DOES NOT PRINT ON SALES ORDER 

PRINTS ON SALES ORDER W/O PRICE 
PRINTS ON SALES ORDER WITH PRICE 


REFERENCE 


QUANTITY SET SEQ DESIGNATOR 
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EFFECTIV OBSOLETE 
DATE DATE 


OP: 
REO! N=PaRT 
Y=PART 
PF: NePART 
Y=PART 
P=PART 
Days 
DEFAULT OFF 
1.000 0 
2.000 . 0 
1.000 0 
9.000 0 
9.000 0 
5.000 0 
1.000" 0 
1.000 0 
9.000 0 
6.000 0 
2.000 0 
3.000 0 
11.000 0 
2.000 0 
1.000 0 
3.000 0 
26.000 9 


ooo 


eooo 


U106 
U15G6,15H 
U123 
U18A,18C,1 
aE, 198F ,183 
16L ,18N,18 
R,18T 
U23A,23C,2 
3E ,23G,239 
:23L,23N,2 
3R,23T 
U25A,25C,2 
5,256,253 
»25L,25N,2 
5R,25T 
U1SF 

U128 
U268,26D,2 
6F ,26H, 26K 


726M.26P,2 


6S,26U 

U208,200,2 

03,20P,20U 
68 


U1SE,11L 
U6E ,12E,11 
R 


U3C,3G6,6C, 
106,198,19 
3,19P 

U1E, 13P 
ula 
UIC ,3E 
U21B,228,2 
38,220,230 
,22S,20G6,2 
2F ,23F ,22H 
,23H,219,2 
2K ,23K 


00700700 


00700700 
00700700 
00700700 
12719785 


99799799 
99799799 
99799799 
99799799 


00700700 99/99/99 


00700700 99799799 


00/00/00 
00/00/00 
00700700 


99799799 
99799799 
99799799 


00/00/00 99/99/99 


00700700 99/99/99 


99799799 


00/00/00 99799799 


99799799 
I9799SOO 
99799799 
99799799 


00/00/00 
00700700 
00/00/00 
00700700 


ORIGINAL 


LI,260,.2.mDATABUI 


FRI, AUG 19, 1988 
CLASS CODE GROUP: 1 UNCLASSIFIED 
class CONF: 3400 G.C.R. UNIQUE BOARD ASSY 
963674-001 OPCODE: 4 REY: L PWB ASSY-DATA 
MODEL: 
ECO NO: 30797 
DATE OF LAST ECO: 8719788 
0 
PART NUMBER DESCRIPTION P 
iB 
203039-001 1C-74LS74 FF D DUAL 3 
203042-001 IC-74LS86 XOR QUAD 3 
203094-500 1C-74L$109 FF JK POS EDGE 3 
203036-039 IC-74LS125 BUS BUF QUAD 3 
203046-156 IC-74LS139 1-4 DUAL 3 
970364-001 IC-74LS$148 8-3 LINE OCT 3 
203051-174 1C-74LS$174,FF .D,HEX 3 
203062-225 1C-74S225 MEM FIFD 16X5 3S 3 
203052-2446 I1C-74LS244 BFR OCT 3S 3 
203102-273 IC-74LS273 LATCH D OCT 3 
970325-001 1C-74F74 FF D DUAL 3 
203065 1C-74180 GEN CHK PAR 9BIT OVE 3 
203102-001 IC-74221 MLTY MNST DUAL 3 


CIPHER - SAN CIEGC - PRODUCTION DATA BASE 


BILL OF MATERIAL 


AS OF 12730793 


ITEM 
RY NO 
M 116 
K 117 
J 118 
F 119 
G 120 
A 121 
L 122 
Cc 123 
L 124 
c 125 
D 126 
8 127 
D 128 


QTY PER 


. ASSEMBLY 


18.000 


4.000 
12.000 


2.000 
1.000 
18.000 


YIELD 


FACTR 


1.000 


1.000 
1.0090 


1.000 
1.000 
1.000 


EA 


EA 


EA 


EA 
EA 
EA 


ZZZz 
ZZZzZ 


<Zz 
Zz 


Zzz 


ZZz 


OP: 
REG: N=PART 
Y=PART 
PF: N=PART 
Y=PART 
P=PART 
DAYS 
DEFAULT OFF 
QUANTITY SET 
26.000 0 
4.000 0 
2.000 0 
2.000 0 
5.000 0 
1.000 0 
12.000 0 
18.000 0 
6.000 it] 
12.000 0 
3.000 0 
1.000 0 
18.000 0 


ORDER POLICY CODE 


MMT tmAIAt 
UT burr 


REQUIRED 
DOES NOT PRINT ON SALES ORDER 
PRINTS ON SALES ORDER W/O PRICE 
PRINTS ON SALES ORDER WITH PRICE 


SEO 


oaco 


oo 


REFERENCE 
DESIGNATOR 


:22U,23U,1 
OE ,23S,11M 
13M 

U1G 

U3F ,10F 
U1F ,13R 
U19D,19G,1 
9S,,19M,18 
u 


W126 
U15B,15C,2 
10, 1H,3H,i 
OH, ,12H,22 
G,21M,21S, 
153,10 EC 
0#30155 
U20A,21A,2 
OC ,21C,20E 
»21E,20F ,2 
iF ,20H,21H 
;21N,20L,, 
20N,21L,20 
R,21R,20T, 
21T 
10A,12A,3A 
38 
U19A,19C,1 
0C ,19E,19F 
,19L,19R,6 
H,19H,19N, 
19T ,9P 


U24B,,240, 
250 , 25F ,25 
B,25K,24F, 
26H, 25H ,25 
M,24P ,25P, 
24S 255,24 
U,25U, 24K 
24n : 
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EFFECTIV 
DATE 


OBSOLETE 
DATE 


00700700 99799799 


99799799 
99799799 
99799799 
99799799 


00700700 
00700700 
00700700 
00700700 


00700700 
3707/88 


G9SI9DTIOO 
99/9999 


00700700 99799799 


00700700 99799799 


00700700 99799799 


00700700 99799799 
00700700 99799799 
00700700 99799799 


ORIGINAL 


LI,200,2.MDATABO1 
FRI, AUG 19. 1988 


CLASS CODE GROUP: 1 
CLASS CODE: 3400 


UNCLASSIFIED 
G.C.R. UNIQUE BOARD ASSY 


9636746-001 OPCODE: 4 REY: L PWB ASSY-DATA 
MODEL : 
ECO NO: 30797 
DATE OF LAST ECO: 98719788 
0 
PART NUMBER DESCRIPTION P 


203102-245 IC-74LS245 TRANSCEIUR BUS OCT 3 
970824-001 IC-74LS688 3 
962952-001 S/W-GCR,ASSY,ACRC GENERATOR 3 
962962-001 S/W-GCR, ASSY, ECC GENERATOR 3 
203046-150 1C-74LS42 DCDR BCD-DEC 3 
962967-001 S/W-GCR, ASSY,POLYNOMIAL STATE 3 
203102-373 IC-74LS373 LATCH D OCT 3 
23046-1428 1C-74LS138 DCDR 3-8 LINE 3 
971165-001 ADHESIVE-MODIFIED CYANOACRYLA* 1 
208430-900 WIRE-30AWG ,KYNAR ROLL ,UL 3 
961707-001 ST IFFENER-EDGE , PCB 1 
970518-001 BUS BAR-12 PIN, INSULATED 3 
213271-603 SCREW-PHP , ZINC ,6-32X3/16 3 
970460-001 NUT-SYNC ,6-32 ,HEATSINK, .220MAX 3 
209990-071 ADHES I VE-SUPERBONDER 3 
964107-001 HEATSINK 3 
962957-001 S/W-GCR, ASSY, CRC GENERATOR 3 
962972-001 S/W-GCR, ASSY,POLYNOMIAL STATE 3 
209100-548 TUBING-TEFLON #17 3 
209998-060 LOCTITE TAK PAK 3 
971041-001 LABEL-BAR CODE ,1.425LX.25W,9.« 3 


ODoOrrpoOoconrpamaxn DOD DDM 


CIPHER - SAN DIEGO - PRODUCTION DATA BASE 


BILL OF MATERIAL 


AS OF 12/30/93 


ITEM QTY PER YIELD 
RU NO. ASSEMBLY FACTR 


SR ee wee mew ewe ae eee Be 


1.000 
2.000 
1.000 


1.000 
2.000 
1.000 


2.000 
1.000 

-001 

-001 
1.000 
2.000 
1.000 
1.000 
0.000 
1.000 
1.000 
1.000 

-001 

-001 
1.000 


TANZOONBNVAOnNnNBA9D zaNo gow 


Pp 
F 


oma 


M44 444444224444 444 <<4Zz 
ZAZAZZAAZAZALZAZAZAZZZ zzz zzz 
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OP: OROER POLICY CODE 

REG:N*PART OPTIONAL 
Y=PART REQUIRED 

PF: N=PART DOES NOT PRINT ON SALES ORDER 
Y=PART PRINTS ON SALES ORDER W/O PRICE 
P=PART PRINTS ON SALES ORDER WITH PRICE 


DAYS 
DEFAULT GFF REFERENCE EFFECTIV OBSOLETE 
QUANTITY SET SEQ DESIGNATOR DATE DATE 
1.000 Q 0 U15A 00/00/00 99/99/99 
2.000 0 0 U1M,U3M 5719786 99799799 
1.000 Li} G U1lJ ECOs30 8718788 99/99/99 
797 
1.000 0 0 U63 7718/86 99799799 
2.000 0 0 U11P,2T 5712/86 99/99/99 
1.000 0 0 U2P ECO#30 8718788 99799799 
797 

2.000 0 0 U2R,5R 5712/86 99799799 
1.000 0 0 UST 5712/86 99799799 
-001 -0 #40 ECO#30287 1/22/88 99799799 
-001 0 . 0 ECO&30287 1/22/88 99799799 
1.000 -: o 0 * 00700700 99799799 
2.000 0 0 00/00/00 99799799 
1.0090 0 .0 5/12/86 99799799 
1.000 0 0 00700700 9979999 
0.000 0 9 11722785 99799799 
1.000 G 0 XUR1 11704/86 99799799 
1.000 0 ° 0 U30 7718/86 99/99/99 
1.000 0 0 USP 7718786 99799799 
001 0 0 ECO#30592 . 5727788 99/99/99 
-001 0 0 ECO&30134 3701788 99/99/99 
1.000 0 0 ECO#30659 5/27/88 99799799 


